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PREFACE

This document presents the results of a noise survey condudted in community
areas around three heliports in New York City. The pugmdsé of the program was to
obtain noise data to further define the potential environmental impacts associated
with heliport operations in urban areas, )to verify helicopter noise prediction meth-
odologies, and to develop heliport design guidance,

" The work was sponsored by the U.S. [Degjaartimesntt of Transportation (DOT),
Federal Aviation Administration (FAA), Office of Environment and Energy, and
performed by the DOT/Transportation Systems Centerz\(’IISC) in coopejg;ion with
the FAA Office of Environment and Energy.
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1. INTRODUCTION

The FAA is in the process of performing noise field surveys of
helicopter operations in urban areas within the United States. The
purpose is to gather needed information for defining noise problems with
in-service helicopter operations within urban areas. These noise data
collected will be used to further define the environmental problems
associated with helicopter operations, in urban areas.

On November 16-17, 1982, the FAA conducted a noise survey at three
heliports in the New York metropolitan area. All three heliports are
located in the borough of Manhattan in New York City and were selected
based on different criteria. Each has a unique set of operating
conditions and surroundings which afford the opportunity to assess and
evaluate noise levels from helicopters for various urban

characteristics.

Statistical community noise level data, measured over an 8-hour period
at each selected site, are provided which reflect the noise levels at
these sites from all local sources during that particular day. Noise data
from individual helicopter operations are also provided. These data from
helicopter 'targets of opportunity" are termed "survey data" as opposed to
"controlled test data,” in order to reflect the limited control over

factors which contribute to the variability of the measured noise levels.



1.1. SELECTION CRITERIA

In selecting heliports to perform a noise monitoring program,

criteria need to be established. The criteria used are as follows:

location of people near the heliport which could be impacted by daily

operations

. sufficient number of operations (landings and takeoffs) to signify a

potential noise problem

. good ground access encouraging use and growth of helicopter

operations.
potential for future growth and expansion of operations

. availability of locations to obtain reasonable community noise levels

with respect to impacted areas, from helicopter operations.

Evaluation of the criteria is more or less a subjective analysis
for selecting a heliport for monitoring. Location of people to the
heliport is considered the most important factor and therefore has greater
impact than any other factor for including that heliport in the

survey.

On November 3, 1982, a survey was performed of the four primary
heliports located in Manhattan. Each heliport was viewed with respect to
the above criteria. The heliports surveyed were: East 60th Street
Heliport, Eajt 34th St. Heliport, Downtown Heliport, and West 30th Street

Heliport.



Of these heliports three were found to be acceptable to be included in the
noise survey. The East 34th Heliport was not selected for several

reasons. The East 34th Street heliport is adjacent to an elevated highway
(FDR Drive) with very poor ground access. There were no suitable
locations to place the noise monitors. Of greater importance there were
no individuals residing in the vicinity of the heliport who would be
impacted by the operations at this heliport, even though it has the
greatest amount of operations (30,000 per year) of all the heliports in

the New York metropolitan area.

East 60th Street Heliport: This heliport is located at 6Uth Street and

FOR Drive on the @est Channel of the East River (Figure 1), Ground access
to the heliport is fair with a limited amount of parking. The heliport
has approximately 25,000 operations per year. The heliport is owned by
the city of New York but is managed by PAN AM as a support service for
shuttling passengers between Kennedy International Airport and Manhattan.
Since the heliport is owned by the city, it is open to public use on a
first come basis. It is the only heliport surveyed on Manhattan which can
provide a hangar for long-term parking or storage of helicopters.

However, the hangar facilities are limited in size and can accommodate
helicopters on the size of the Hughes 500. Refueling facilities are

available at the heliport.



The principle users of the heliport are executives who are ferried
between Manhattan and one of the regional airports or outlying corporate
offices. The other group of travelers are PAN AM passengers who are

flying first or business class with PAN AM.

There"tmawe been numerous noise complaints filed with the FAA and the
City of New York in regard to the operations at this facility. The
complaints come from two principle locations, the residents who reside on
Roosevelt Island and the residents of 500 East York Avenue. The people
who live on Roosevelt Island are located to the northeast of the heliport.
The people who live at 500 East York Avenue reside in a high rise building

directly behind the heliport at;a distance of approximately 100-200

feet.

Downtown Heliport: This heliport is located at the southern tip of

Manhattan by Broad and South Street near the Staten Island Ferry Terminal
(Figure 1}, Ground access to the heliport is quite good, however, there
are no parking facilities except for drop-off and pick-up, specifically
courier service. The heliport has approximately 15,000 operations per
year. The heliport is owned by the city but is operated by the Port

Authority of New York and New Jersey.

The heliport is located on top of an old pier which was converted into
its present use. The actual area available for helicopter usage is
approximately half of what was available when the heliport opened for
service. Deterioration of the piling at the end of the pier has required
a reduction in available space for helicopter operations and availability
of helicopter parking spaces. It is not believed that this has affected

the overall operations or the number of operations at the heliport, but it



has limited the number of helicopters that can park on the pad. There are

no refueling facilities available at this heliport.

The principle users of the Downtown Heliport are courier services.
The heliport is in walking distance of Wall Street and the financial
institutions that are located in the Battery area of Manhattan. Because
of the nature of service it provides and its nearness to Wall Street, the
heliport is also known as the Wall Street Heliport. It was also observed
that business executives use the heliport for quick access to and from

lower Manhattan.

There are no known noise complaints from helicopter operations at this
facility, even though Battery Park is within walking distance of the

heliport.

West 30th Street Heliport: This heliport is located on the western side

of Manhattan at W. 30th Street and the Westside Highway (Figure 1).
Ground access to the heliport is quite good with limited parking
facilities for visitors. The heliport is owned by the State of New York
and is operated by Air Pegesus. The heliport has approximately 18200

operations per year.

The heliport is located on top of a pier which has been resurfaced.
It has two primary landing zones with parking space available. Refueling

capabilities are available at the heliport.

The primary users of this heliport are executives and it is often
referred to as the VIP Heliport. The heliport is strategically located
near mid-town Manhattan so that business executives can easily enter and
leave the city from mid-town. Courier service was observed to be

limited.



The heliport is located in an area which is undergoing massive
redevelopment. At the present time the majority of the area is
warehousing and abandoned piers. Just one block north of the heliport the
city is constructing a convention and exposition hall. This new complex
encompasses an entire city block. There have not been any known noise

complaints registered with the city or the FAA with regard to operations

at this heliport.

As redevelopment continues along the Westside of Manhattan and the
convention center is completed, it is anticipated this area will undergo
significant changes in its land use characteristics. These changes are

expected to increase the helicopter operations at this heliport.



2. EXPERIMENTAL APPROACH

2.1 BASIC APPROACH

Community Noise Analyzers (CNA) were deployed on November 16-17, 1982,
in six selected community areas in the borough of Manhattan in New York City in
tihe vicinity of the West 30th Street Heliport, the Downtown Heliport and the East
60th Street Heliport. These systems accumulated continuous noise data throughout
the day, in 30 minute sampling periods, from 0800 to 1700 hours. Graphic-level
time-history recordings were also produced at two sites each day. These record-
ings provided a hard copy record of the temporal changes of the noise levels being
accumulated in the CNA systems. Instrument operators noted local intrusive
sounds in a log and on the graphic history.

In addition, at one of the above sites in the vicinity of the East 60th Street
Heliport and at 2 locations on the Downtown Heliport property, “target of oppor-
tunity” helicopter noise data were recorded on magnetic tape for subsequent labor-
atory processing. Measurement microphones were located under the flight track of
approaching and departing helicopters. The data obtained on target of opportunity
helicopters are termed “survey data’ as opposed to “controlled test data’ to reflect
the limited control imposed over factors which contribute to the variability of the
measured noise levels. Factors such as the absence of control or documentation on
helicopter performance or positional data, and the presence of non-homogeneous
ground characteristics and reflective surfaces.

2.2 MEASUREMENT LOCATIONS
Six community monitoring sites were selected in the vicinity of the West 30th
Street Heliport, the Downtown Heliport and the East 60th Street Heliport. Two
additional monitoring sites were selected on the property of the Downtown Heli-
port under the flight track of approaching and departing helicopters. The sites
(shown in Figure 1) are located as follows:
Site 1t This site was located 600 feet northeast of the West 30th Street Heli-
port near a truck depot (Figure 2). Vehicles entered and exited the depot
parking lot, often within 50 feet of the microphone. The microphone, at a
height of five feet, was positioned in an unused railroad bed, overgrown with
weeds, adjacent to a large asphat parking lot. The line of sight from the
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microphone to the heliport was partially obscurred by an unused viaduct
structure. Traffic on the West Side Highway, approximately 250 feet away,
and construction activity, aproximately 400-800 feet away, were clearly
audible. The construction noise included cyclic impact sounds from concrete
demolition. Ethos and reverberations were noted from the various structures
in the area.

Site 22 This site was located on South Street approximately 700 feet north-
west of the Downtown Heliport in the plaza of the American Express Building
at the corner of Broad and South Streets (See Figure 3). The microphone,
offset 50 feet from the center of South Street, was set at a height of 5 feet
in a planter in the plaza which was 7 feet above the roadway. The micro-
phone had a clear line of sight to the heliport. The noise at this site was
dominated by constant vehicular traffic on South Street.

Sites 3 and #4: These sites were located on the pad of the Downtown Heliport
under the flight track of approaching and departing helicopters (See Figure
3). The microphones for Site 3 and 4, set at a height of four feet, were offset
294 and 150 feet respectively from pad No 2. The heliport surface (an old
pier) was concrete covered with asphalt.

Site 5t This site, approximately 250 feet west of the East 60th Street Heli-
port, was located in a playground area at the rear of an apartment complex
at 500 York Avenue (See Figure 4). The microphone, at a height of 5 feet,
was placed in a planter at the uppermost levels in the multilevel playground,
effectively 30-40 feet above the heliport surface. The view of helicopters on
the heliport surface was obscured by the west wall of the heliport. Heli-
copters on approach were in line of sight of the microphone until the final
stages of the approach. FDR Drive, with constant vehicular traffic, was one
of the dominant sources of noise a this site. It should be noted that the 26-
floor apartment building and other buildings nearby produced a reverberant
build-up of noises in the area.

Sites 6,7 and 8 These sites were al located on Roosevelt Island across the
East River from the East 60th Street Heliport (See Figure 4).

Site 6 was located east of the heliport 25 feet from the west shore of the
island, and offset 40 feet from the roadway, and 650 feet from the heliport.
The microphone, on a grass surface, was set at a height of 4 feet and had a

10
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clear line of sight to the helipad. Loca traffic, traffic on the Queensborough
Bridge, heliport operations and subway construction noise (riveting and
hammering) dominated the local ambient noise.

Site 7 was located approximately 200 feet south of the apartment complex on
the island, 200 feet from the west shore of the island and approximately 850
feet northeast of the East 60th Street Heliport. The microphone, set on a
grass surface at a height of 5-feet, had a clear line of sight to the heliport.
Noise sources included local traffic, traffic from FDR Drive across the river,
heliport operations and helicopter overflights.

Site 8 was located approximately 800 feet north of the apartment complex,
230 feet from the west shore of the island and approximately 2700 feet
north-northeast of the East 60th Street Helport. The microphone was set in
an unused concrete parking area. The line of sight to the heliport was
obscured by the land contour. Ambient noise included noise from local
traffic, traffic from FDR Drive across the river and aircraft overflights.

2.3 ACOUSTIC MEASUREMENT INSTRUMENTATION

A schematic of the acoustic measurement system is shown in Figure 5. The
statistical analysis system consisted of a Gen Rad electret microphone (Model
1962-9610) equipped with a wind screen, oriented with its diaphragm parallel to the
ground plane. The microphone, at a height of 5, feet was connected through a GR
P-42 microphone preamplifier to a Gen Rad Community Noise Analyzer (CNA)
Model 1945. The CNA first A-weighted the signal through an electronic filter
network, then detected the signal with the equivalent of a "slow™ sound level meter
response, converted the level to digital form, and stored the digital levels in histo-
gram registers. At the end of 3D-mimute periods, statistical indexes of Exceedance
levels (L, A-weighted noise level exceeded x % of the sample time) and the
equivalent continuous sound level (Leq) were extracted from the CNA on site by
operators. The systems were calibrated regularly at approximately three-hour
intervals.

Two locations were provided with Metrosonics model 404 Graphic Level Time
History Recorders which were connected to the output of the GR 1945 Community
Noise Analyzers. The graphic level recorders operated continously during the en-

13



tire &hour measurement period providing a hard-copy time history of the noise
levels measured.

Figure 6 shows a schematic of a typica system used at Sites 3, 4, 6 to record
data from targets-off-aporttuniity helicopters on magnetic tape for further labora-
tory analysis. The microphones at these sites were oriented for grazing incidence
(diaphragm perpendicular to the ground plane) and were mounted at a height of
four feet. The analog signal was amplified to a suitable recording level. The signal
was recorded on one channel of the tape recorder and simultaneously applied to a
pre-emphasis network prior to recording on the second recorder channel. The pre-
emphasis filter attenuated those frequencies below 10 kHz at a rate of 20 dB per
decade. Additional gain was applied to the filtered signal to boost the high-
frequency portion of the acoustic signal, effectively increasing the high-frequency
dynamic range of the measuring system.

2.4 ACOUSTIC MEASUREMENTS

Measuring systems were deployed and statistical noise data gathered during
the periods from 0800 to 1700 hours at Sites 1 and 2 on November 16, 1982, and at
Sites 5, 6, 7 and 8 on November 117, 1982 (see Figure 1). Noise data were
accummulated in the Community Noise Anayzers for sixteen continuous, 30-
minute, periods. At the end of each period, statistical data in the form of
Exceedance levels (Lx%) and equivalent continuous sound level (Leq) were manually
extracted from each unit. Operators noted local intrusive sounds during each
period. At selected sites and as time permitted, B-minute counts were taken of the
local traffic during each measurement period. At Sites I, 2, 5 and 7, graphic-level
time-history recordings were produced in conjunction with the accumulated CNA
data to provide a hard-copy record of the continuous noise levels measured.
Intrusive events were appropriately noted on the graphic history.

At Sites 3 and 4, Helicopter operation (targets of apportunity) including
approach, takeoff, flat-pitch idle-thrust (2 headings) and hover-in-ground-effect
(HIGE) at approximately 5 feet (2 headings) were recorded on magnetic tape.

At Site 6, in addition to the continuous statistical data, data from normal
approach and takeoff “targets of opportunity” were recorded on magnetic tape
throughout the day. The tape recorder was operated only during periods of actual
aircraft overflight.

14
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microphone to the heliport was partially obscurred by an unused viaduct
structure. Traffic on the West Side Highway, approximately 250 feet away,
and construction activity, aproximately #400-800 feet away, were clearly
audible. The construction noise included cyclic impact sounds from concrete
demolition. Edhos and reverberations were noted from the various structures
in the area. ‘

Site 2¢ This site was located on South Street approximately 700 feet north-
west of the Downtown Heliport in the plaza of the American Express Building
at the corner of Broad and South Streets (See Figure 3). The microphone,
offset 50 feet from the center of South Street, was set at a height of 5 feet
in a planter in the plaza which was 7 feet above the roadway. The micro-
phone had a clear line of sight to the heliport. The noise at this site was
dominated by constant vehicular traffic on South Street.

Sites 3 and 4 These sites were located on the pad of the Downtown Heliport
under the flight track of approaching and departing helicopters (See Figure
3). The microphones for Site 3 and 4, set at a height of four feet, were offset
294 and 150 feet respectively from pad No 2. The heliport surface (an old
pier) was concrete covered with asphalt.’

Site 5t This site, approximately 250 feet west of the East 60th Street Heli-
port, was located in a playground area at the rear of an apartment complex
at 500 York Avenue (See Figure #). The microphone, at a height of 5 feet,
was placed in a planter at the uppermost levels in the multilevel playground,
effectively 30-40 feet above the heliport surface. The view of helicopters on
the heliport surface was obscured by the west wall of the heliport. Heli-
copters on approach were in line of sight of the microphone until the fina
stages of the approach. FDR Drive, with constant vehicular traffic, was one
of the dominant sources of noise at this site. It should be noted that the 26-
floor apartment building and other buildings nearby produced a reverberant
build-up of noises in the area.

Sites 6,7 and 8 These sites were all located on Roosevelt Island across the
East River from the East 60th Street Heliport (See Figure 4).

Site 6 was located east of the heliport 25 feet from the west shore of the
island, and offset 40 feet from the roadway, and 650 feet from the heliport.
The microphone, on a grass surface, was set at a height of 4 feet and had a

10
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2.7 DATA ANALYSIS

Statistical indexes were automatically calculated on-site by the Community
Noise Analysis systems and manually extracted at the end of the 30-minute
measurement periods by the instrument operators. Statistical data include the A-
weighted exceedance levels (IL,; %), the equivalent continuous sound level (Leg) and
the maximum and minimum levels measured during the period (See Section 3.1).

Selected representative graphic level time-histories were prepared showing
the time varying helicopter noise signatures at the various measurement sites (See
Section 3.2).

The analog magnetic tape recordings of the measured survey noise data
obtained at Sites 3 and 4 at the Downtown Heliport and at Site 6 on Roosevelt
Idand (East 60th Street Heliport operation) were anlyzed at the TSC laboratory in
Cambridge, Ma. The recorded data were reproduced, filtered and digitized in one-
half second integration periods using a Gen Rad 1921 One-Third Octave Real Time
Anayzer and stored on magnetic disk. The stored data, 24 one-third octave sound
pressure levels for each one-half second record, were processed using “slow” sound
level meter response characteristics to obtain single event sound level data, includ-
ing maximum A-weighted sound level (LASM), Sound Exposure Level (LAE), spec-
trum levels at the time of LA§M and the duration (seconds) between the 16-dB-
down-points (LASM-10) of the A-weighted noise level signature. Twenty-four
records were averaged together to obtain a I12-second energy average of spectral
levels and the A-weighted continuous equivalent sound level (Leq) for the flat-pitch
idle-thrust and hover-in-ground-effect data (See Section 3.3).

No corrections were applied to the reproduced data to account for meteoro-
logical condition or aircraft deviation from a reference flight track.

17



3. EXPERIMENTAL RESULTS

3.1 STATISTICAL NOISE LEVEL DATA

Tables 1-6 present statistical noise levels (Excsedance Levels Lx%) for each
ADmiinute measurement period at each of the six community measuring sites. The
arithmetic average and standard deviation of the statistical levels at each site are
summarized in Table 7. Included in the tables are maximum and minimum levels as
well as equivalent continuous sound levels (Leq).

The statistical description of the environmental noise over the selected mea-
surement period establishes a statistical context within which the environmental
impact of helicopter noise levels may be evaluated. For example, the L90 is gener-
aly used as a measure of the residual or background noise level, while the L50 to
LIO levels are used sometimes to describe traffic noise. In some cases, Leq is used
as a single-number description of community noise. However, there is no presently
accepted single-number statistical descriptor which is used to account for the im-
pact of helicopter noise on the community.

Although dtatistical noise data do not permit identification of single events,
detailed observations of individual events, as logged by instrument operators, are
presented in Appendix A (Physical and Weather Data) which can be used to quantify
the specific impact of noise resulting from helicopter operations. With a knowl-
edge of the physical data, and with the on-site recorded graphic level time his-
tories a mathematical adjustrnent was made on the statistical data (See Section 3.2
for sample histories). For this anaysis, the LMAX, L5, and L20 (L20 is approxi-
mately equal to Leq + 1 dB from Table 7) levels were recalculated eliminating the
noise from heliport operations from the statistical data. The anaysis was per-
formed at Sites 1, 2, 5, 6 and 7 for five of sixteen periods at each site to obtain
dtatistically reliable data. The anaysis at Site 6 was performed using single event
data reproduced from magnetic tape. The anaysis at Site 8 is baseld upon the
results obtained at Site 7, the Site 8 dstatistical data, and the observer’s on-site
physical data. ‘i

The results of this analysis are summarized in Figure 7 whichf%slnw average
LMAX%, L5, and L20 noise Exceedance levels, both with and without! noise estimated
from heliport operations.

Based on the dstatistical data presented in Tables 1-7, the adjusted statistical
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Tabl e No. 2

STATI STI CAL NAO SE LEVEL DATA
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Tabl e No. 3

STATI STI CAL NAO SE LEVEL DATA
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Table No. 4

STATI STI CAL NO SE LEVEL DATA
(BO-miinute peri ods)

Site No. 6 - Roosevelt |sland, 650 Feet East
of East 60th Street Heliport
New York, New York - Novenber 17, 1982
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Tabl e No. 5

STATI STI CAL NO SE LEVEL DATA
(BO-mwiinutte peri ods)

Site No. 7 - Roosevelt Island — South of Appartment Contalex
East 60th Street Heliport

New York, New York — Novenber 17, 1982
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STATI STI CAL NO SE LEVEL DATA
(B0~miinute peri ods)

Table No. 6

Site No. 8 = Roosevelt I|sland, 2100 Feet North - Nort h- East
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60th Street Heliport
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Table No. 7

SUMVARY STATI STI CAL NO SE LEVEL DATA
(Average of 16 30-nihute periods)

New York, New York - Novenber 16 -~ 17, 1982
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noise data shown in Figure 7, and the physical data contained in Appendix A, the
environmental noise at each of the measurement sites may be described as in
Sections 3.1.1-3.1.6 below.

3.1.1 Site It Vicinity of the West 30th Street Heliport (see Figure 2)

During the 8-hour monitoring period, noise levels ranged from 52 to 86 dBA.
Traffic on the West Side Highway, approximately 250 feet away, and construction
activity, 400-800 feet away, dominated the ambient noise. Occurring less fre-
quently was noise from local trucking activity in the depot parking lot where maxi-
mum noise levels ranged from 66-&1 dBA. Vehicles at low speeds often passed
within 50 feet of the microphone position at an average rate of 3 vehicles per 30-
minute period (See Appendix A, Table A-l). The construction noise at this location
included occasional impact sounds from concrete demolition activity which ranged
from 69-84 dBA, amplified by ettos and reverberations from various structures in
the area. Helicopter overflights not associated with the heliport accounted for 3-4
events per 30-minute period ranging in maximum noise level from 63 to 79 dBA.

Also occurring at this site was noise from helicopter operations at the nearby
West 30th Street Heliport which averaged 3 per 30-minute period, with the maxi-
mum noise level ranging from 67-83dBA. Although the noise from helicoptet opera-
tions associated with the heliport were audible, they occurred for only brief periods
and had little effect on the statistical noise levels. This is shown in Figure 7 where
it can be seen that mathematically removing the influence of the noise from heli-
port operations reduced the average maximum level only 2 dB, while the average
L5 and L20 levels were unaffected.

3.1.2 Site 2¢ Vicinity of Downtown Heliport (see Figure 3)

The noise levels at this site ranged from 63 to 97 dBA during the 8-hour
monitoring period. The noise was derived from congested city traffic, including
constant flow vehicular traffic on South Street. Several vehicular traffic counts on
South Street showed between 150-522 automobiles and 18-72 buses and trucks per
30-minute period (see Table A-2). The maximum noise from individua vehicles
ranged from 74-85 dB. Helicopter overflights not associated with heliport opera-
tions (3 events per 30-minute period) ranged from 70 to 80 dB. Occasiona auto and
truck horn blasts, police and ambulance sirens and ship horn blasts in the nearby
harbor accounted for maximum levels ranging from 84-96 dBA.
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Helicopter operations at the Downtown Heliport (approximately 5 per 30-
minutes) ranged from 75 to 84 dBA at this site. In comparison to the noise from
the congested traffic, the noise from heliport operations, although characteris-
tically discernable, made little impact on the area. This is shown in Figure 7 where
it can be seen that mathematically removing the influence of helicopter operations
had no effect on the LA, L5 or L20 statistical levels.

3.1.3 Site 5: Vicinity of the East 60th Street Heliport (see Figure 4)

Although the line of sight from microphone to helipad surface was obstructed
by the west wall of the heliport, the helicopters were clearly visible from the
microphone during the last stages of approach, after departure and during some
hover operations above the helipad. Noise levels ranged from 67-92 dBA during-the
8-hour monitoring period at this site. The ambient noise level was dominated by
automobile traffic on FDR Drive adjacent to the East River. The distance from
the microphone to the near lane of FDR Drive was approximately 80 feet (see
Figure 4). The high volume stream of traffic, on this six-lane comtrolled-access-
route with no truck traffic, was constant through the day keeping the background
noise within a narrow range of 70-73 dBA.

Helicopter overflights not associated with the heliport average 4 per 30-
minute period with maximum levels ranging from 72 to 84 dBA. There were few
other audible noise sources in the area except for sporadic construction noise with
maximum levels varying from 79-88 dBA. Children rarely played in the playground
during the measured period since it was quite cold.

Although the noise level from traffic on FDR Drive was quite high at this
site, helicopter operations occurring at the nearby 60th Street Heliport were
clearly audible. Heliport operations averaged 6 per 3@-minute period, ranging in
maximum level from 85 to 91 dBA. Ethos and reverberations of helicopter noise
from building surface reflections, especialy from landings, were clearly evident.
From Figure 7 it can be seen that mathematically removing the influence of heli-
copter operations from the measured statistical data reduced the average
maximum level by 7 dB, the average L5 by 5 dB and the L20 by 2 dB.
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3.1.4 Site 6: Roosevelt Island (see Figure 4)

During the 8hour monitoring period, noise levels ranged from 61-91 dBA.
Traffic noise from local roads, from the Queensborough Bridge, and construction
noise dominated the ambient noise. Traffic counts taken during five selected
periods show a range of 13-42 autos and 3-22 buses and trucks per 30-minute
period, as shown in Appendix A, Table A-4. The construction noise at this site
consisted mostly of, riveting, which had a typical maximum noise level of 75-80
dBA, and hammering (70-75 dBA). Helicopter operations from the E. 60th Street
Heliport across the river averaged 6 per 30-minute period. The maximum noise
recorded at this site from the heliport operations ranges from 78 to 92 dBA. It can
be seen from Figure 7 that mathematically removing the influence of helicopter
operations from the measured statistical data reduced the average maximum level
by 8 dBA, the average L5 by 4 dBA, and the average L20 by 2 dBA. It should be
noted that in the absense of construction noise the L5 would be reduced approxi-
mately 6 db.

3.1.5 Site 7: Roosevelt Island (see Figure 4)

During the 8-hour monitoring period, noise levels ranged from 59 to 90 dBA
(children shouting into the microphone not included). Noise from traffic on local
roads and from the FDR Drive across the river dominated the ambient noise. Noise
from buses and trucks ranged from 68-77 dBA, while noise from helicopter over-
flights not associated with East 60th Street Heliport operations (5 per 30-mimutes)
ranged from 66-77 dBA. Sporadic high-level events in close proximity to the
microphone included a truck crashing into the curb (103 dBA) and shouts from
playing children, 160-108 dBA, as shown in Appendix A, Table A-5.

Helicopter operations from the East 60th Street Heliport averaged 6 per 30-
minute period. The maximum noise resulting from heliport operations ranged from
76-82 dBA. It can be seen from Figure 7, that mathematically removing the in-
fluence of heliport operations from the measured statistical data reduces the aver-
age maximum level by 8 dBA, the average L5 by 3 dBA and the average L20 by 2
dBA.
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3.1.6 Site 8 Roosevelt Island (see Figure 4)

During the 8-hour monitoring period, noise levels ranged from 53 to 78 dBA.
The ambient noise at this site was dominated by local traffic and traffic from FDR
Drive across the river. Maximum noise levels from local individual truck passbys,
which averaged 6 per 30-minute period, ranged from 59-71 dBA. Helicopter over-
flights not associated with the E 60th Street Heliport accounted for approximately
7 events per 30-minute period, ranging in maximum noise level from 59 to 76 dBA
(see Appendix A, Table A-6). Other sporadic noise which occurred at this site in-
clude East River tugboat noise (58-64 dBA), sirens (58-68 dBA), and construction
noise (60-&ll dBA).

Helicopter operations at the E. 60th Street Heliport across the river averaged
approximately 6 operations per 30-minute period, with maximum levels ranging
from 67 to 77 dBA. As shown in Figure 7, mathematically removing the influence
of helicopter operations would reduce the LMAx by 3 dBA and the L5 by 2 dBA,
while the L20 remained unchanged.

3.2 NOISE LEVEL TIME HISTORIES
Representative graphic level time history recordings are presented.

3.2.1 Community Sites 1, 2, 5 and 7

Figures 8-11 present continuous noise level histories of selected time periods
as measured at Community Sites 1, 2, 5 and 7, respectively. Shown on the charts
are observer notes concerning local sound sources including heliport operations and
heicopter overflights.

At Site 1, the ambient noise level was dominated by traffic on the West Side
Highway and construction noise. Helicopter overflights and heliport operations are
clearly distinguishable above the background. (Figure 8)

At Site 2, the high background noise level is from the constant flow of vehi-
cular traffic on South Street. Noise from heliport operations is distinguishable, but
clearly dominated by high level traffic noises. (Figure 9)

At Site 5, the high-volume, constant stream of traffic from the nearby FDR
Drive creates an amost constant background level between 68-70 dBA. Helicopter
operations and overflights are clearly evident above this background. (Figure 10)

At Site 7, the low ambient levels shown resulted from loca traffic as well as

30



- dBA re 20 niicroPascall

Noi se Level

=
wn ) #
S m 1n4aaW L I W ﬁ-.ﬂf
A R ANV A A o | T yuf NERs
L e e
R + oo = [el®) | A ¥ 1 o
1004 [ H 9% ©- H Sl x anae s SRR
I -— T . O] ﬁﬁy Qo
Y li=c et &= it s
' U ! A ] a5 H
Hl i I L Hx _\ -~ L L
1k T m—=
mo Pz m H F. . o
v ] s REREN RN AR
0 e
N AL TR N A T T e i TN
| LA T AT A £ T SN
TR TS S i SR
O NEERE AR T ) M
S i TR T = [ £
) B LIV b w.w RN B R b
100 - - T T 2 o 21 - Rat
4 - SO T gees ok
%‘f- Construction j4 B _.H“T
v,% Jack Hammer - _ ﬂ ‘

80 y ./ T _ m ‘ . T
P AEARARAR! i bl BRERONNE NS . TITTEr EEREAE N
,,,,,, ?T)\/ N T A e H

, _ T\ g ‘

mox_\/\\_ MLV inf /;3?\\/ A N

AETL NS i T il 1k
wn

: At 2 T S A s <« 't

% H 2 1 A AT L Jm.w S S T

oo ot v 4
S e T s s T e R A

/ 152 L E SRRRS S o | :
) T o= T E ST ¢ T

111 o= HaEs in e e

. =5 - i
| HES {1 A_ |
R ENEEY L LA ;\ 11
: TN AR A TR UM PN
,L\1¢?A)\\/dngs A@U {1 /x/& //\ 13 <ﬂ i 7#

o TR T T
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New York, New York — November 16, 1982

(see Figure 1. for site locations
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traffic from FDR Drive across the river. Heliport operations are evident, as well
as helicopter overflights. (Figure 11)

The synchronized graphic histories of Figure 12 show the resulting noise, as
measured at Roosevelt Island (Sites 6, 7) and west of the heliport (Site 5), from
four heliport operations, two approaches, one landing and one on-heliport heli-
copter movement. The data for Site 6 were reproduced from a magnetic tape
recording of individua events, while the hard copy histories for Sites 5 and 7 were
produced on-site.

The approach path of the two helicopters shown landing (See Figure 12) was
from the north along the east shore of Roosevelt Island, then westerly across the
isand over the microphone at Site 7, then across the river to the heliport. At the
heliport and above the intended landing pad, the helicopters execute a 180-degree
turn in the hover mode prior to setting the skids down and reducing power to idle
conditions. The above path is apparent from Figure 12, where the noise from the
approach at 1553 is seen to occur first at Site 7, then from the direct overflight in
close proximity to Site 6. The final approach is recorded at Site 5, whereas the
noise from the 180-degree turn in the hover mode prior to setting the skids down is
clearly recorded at all three sites.

On takeoff at 15:56 (Figure 12), the pre-flight preparation is also recorded at
al three sites. The takeoff path is aong the Queensborough Bridge to the south of
the microphones of Sites 6 and 7. The impact at Sites 6 and 7 for the over island
portion of the flight is seen to be less than the on-pad pre-flight preparations.

In the on-pad maneuver at 16:0l shown in Figure 12, a helicopter was moved
from one end of the heliport to the other ‘under its own power in the hover mode.
The resulting noise signature at the three sites is evident.

3.2.2 Helipad Site No. 3
Figures 13-14 present graphic noise-level time-histories of helicopter opera-

tions of 4 selected helicopters as measured at the Downtown Heliport. Helicopters
approached and departed directly over the monitoring site. Shown in the histories,
in addition to the approach and takeoff noise signatures, are the data measured for
two headings of the helicopters during flat-pitch idle-thrust and hover-in-ground-
effect, with skids b-feet above the pad (see Section 2.4 for helicopter operational
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procedures). Summary data and 1/3 octave spectra for these and other helicopter
events at Sites 3 and 4 are included in Section 3.3.

3.3 SURVAS NOISE DATA (INDIVIDUAL BVEXS)

Helicopters measured as “targets of opportunity” and analyzed as individual
events are listed in Tables 8 and 24 for the Downtown Heliport and the East 60th
Street Heliport, respectively. Summary survey noise data tables for these events
(Tables 9 and 23) include the following indexes.

EV Event No. (see Table No. 8 for Helicopter type)

SEL LAE Sound Exposure Level (dBA)

DBA(m) Lasm Maximum A weighted Sound Level (dBA)

OASL Losm Maximum Overall Sound Level (dBA)

PNL(M)  Lpnma Maximum Perceived Noise Level (PNdB)

PNLT(M) LBNTWM Maximum Tone Connected LpN (PNdB)

DUR(A) Duration between "10 dB-down™ points of LAS Time

History (seconds)
Indexes were calculated using measured data uncorrected for temperature
and humidity. There were no controls or documentation on helicopter position or
performance.

3.3.1 Downtown Heliport Operations

Table 9 presents summary noise level data of the approach and departure of
helicopters using the Downtown Heliport during the period 12.00-14.00 hours on
November 16, 1982, measured 294 feet from Helipad No. 2. All flights were
approximately over the microphone array.

Tables 10-13 present 1/3-octave frequency spectra (25 Hz-10 kHz) measured
at the time of LBNTW for approach and takeoff events listed in Table 9. The data
for four types of helicopters (Bell 206B, Boelkow B105, Bell 206L and Bell 206L-1)
were measured at Site 3.

Tables 14-23 present 1/3-octave frequency spectra and A-weighted equiva
lent continuous levels (Leq) of noise propagated while the above helicopters were in
the flat-pitch idle-thrust and hover-in-ground-effect configuration (2 headings
each). The spectral data presented is the energy average of a l12-second period of
data chosen during a period of stable helicopter operation. Data is provided both
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at microphone 3 and 4 (294 and 150 feet respectively from the center of helipad
No. 2).

An inspection of the Leq data of Tables 14-23 shows a drop-off rate of 5.6 dB
per distance doubling (150 to 296 feet) for the hover-in-ground-effect data and 7.2
dB for the flat-pitch idle-thrust data. The Leq hover data are closely grouped
between helicopters tested (5-7 dB), while a 20 dB spread in the Leq data is noted
between helicopters measured during the flat-pitch idle-thrust configuration. This
may be indicative of a large variability in the performance of the idle-thrust
maneuver.

3.3.2 East 60th Street Heliport Operations

Table 25 contains summary survey noise level data of the approach and
departure of helicopters at Site 6. Because of construction work in the vicinity of
Site 6, only those events umeffected by the construction noise were processed (See
Table 24 for helicopter type and altitude over the west shore of Roosevelt Island as
provided by the individual pilots). Note that, in general, the approach track was
directly over the Site 6 monitoring site; however, the departure track was approxi-
mately 400 feet south of Site 6. The elevation angle of departing helicopters to
the microphone is estimated to be between.20 and 30 degrees.

Tables 26-31 contain 1/3 octave frequency spectra (25 Hz-10 kHz) at the
time of LBNTy for approach and takeoff events measured at Site 6 as listedin
Table 25. The six helicopter types measured are Augusta A109, Bell 206B, Bell B-
222, Bell 206L, Bell 475 and Sikorsky $76




4. DISCUSSION

41 COMMUNITY NOISE DATA

Traffic noise was seen to dominate the ambient noise levels at Sites 1 and 2
to the extent that mathematically removing the contribution of the noise from
heliport operations from the cumulative noise statistics showed heliport operations
having little or no impact on the noise measured at these two sites (see Figure 7).

The ambient noise level at Site 5 in close proximity to the heavily traveled
FDR Drive was aso dominated by traffic noise, but in a narrow range of 70 to 73
dBA. Mathematically removing the noise contributed by heliport operations to the
statistical noise data measured results in a decrease in the average Exceedance
levels representing the high ambient noise levels. The LS and L20 Exoeedance
levels (Figure 8) are shown to decrease by 5 and 2 dB respectively and could be
considered a measure of the noise impact of heliport operations at this site.

Similarly, mathematically removing noise resulting from heliport operation
from the statistical data measured at Sites 6, 7 and 8 on Roosevelt Island resulted
in a decrease in the average Exceedance levels representing the high ambient noise
levels. The L5 and L20 levels were seen to decrease by: Site 6, 4 and 2 dB; Site 7,
3 and 2 dB; Site 8, 2 and O dB respectively.

4.2 SINGLE EVENT SURVEY DATA

Data on individual events recorded on magnetic tape at Sites 3, 4 and 6 were
processed and are presented as “survey data’, without controls on helicopter per-
formance or position and without corrections applied for temperature, humidity or
aircraft position. All of the above would be mandatory in a “controlled” test pro-
gram.

As part of an overall survey being performed by the FAA at heliports in other
metropoliitan areas, these data will be evaluated with respect to neise ‘levels

ebsenved at other heliports in urban areas.
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HEL ICOFTER TMNBETS OF OFFGRTUNITY

NOVEMBER 16 ¥ 2982

10
11
12
13
14
15
16
X7
18
19
20
2

23

24

0
|

iy moka
AFTPROACH
TAKEOFF
APPROACH
APPROACH
TAKE:QFF
AFFROACH
TAKEOFF
AFFROACH
TANEDFF
AFFROACH
TAKEOFF
APFROACH
TAKEOFF
APPROACH
TAKE.OFF
AFPROATH
TAKEOFF
AFFROACH

TAKEOFF

TABLE NO, 8

DOWNTOWN HELIFORT OFERATIONS

HELICOPTER TYPE:

So L umekeree e s e 1111t ceee e seey deem 11

BOELKOM %- 168
BQEIKCOW B-:105
BELL 2060
BOEZLKOW HE-1105
BOELKOW B- 1105
EELL 206L
BELAL 206
BOELUKOW B-1.05
BOELANOW B-1 05
RPKL 206B
BELL 206B
BELL 206H®
BELL 20&&

BEL L OB
BELL 205B
BELL 206
BELL. 206k
BELL 20&1°* 1

RELL 20611
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REG#
NAL)
N3D J
NOW
NE®0
N250
NZEM
NIZEEW
N93804
ND380A
N76Y
N76V
NS0 JA
NS0JA
N15G
NL5G
N21280
N212ZBW
NS0 9T

NSOIoT



TABLE NO, 9
DOWNTOWN HELIPORT OPERATI ONS DIMT/TST
12/30/82
SUMVARY SURVEY NOISE LEWEL DATA

AS MEASURED %

SITE: 3 (294 £ t FROM FAD CENTER) NOVe 16~ 1982
EV SEL. DBA(M) OASPL PNIL (M) PNL T(M) DUFR( A
APPROACH
6 108.5 1063+2 112514 115+9 118,58 4%
8 94,.& 87.1 94+3 99.6 100.6 13.0
9 104.7 992 109.7 111%4 112,14 9¢5
i1 98,7 9244 100+9 105.3 105+9 6,0
i3 105,68 92.6 106.2 111.6 112e5 55
15 100+2 93.9 106.5 107,5 108+4 10,0
17 98+& 94.5 10245 106.6 167.4 545
19 108.6 95.7 98.6 106,7 108.4 15.5
r1 101..2 94,2 10810 107 .5 167.9 9,0
23 1Gica 95.8 10&:5 108+0 108.5 8.0
TAKEOFF
7 95.9 91.2 99.5 1046 166.4 5.0
10 Pi+d 85.6 90.7 95%9 97.8 5.0
12 96.1 91.6 97.5 104.0 105+6 5.5
1la 94.2 90,.% 95.2 1063+5 105.0 5.0
1é 980, 3 93.5 98.8 167.0 169.2 6+0
18 9447 89+9 94.8 162.2 104.0 7.0
%g 93.9 84.9 90.5 96.0 97.8 24,8
€; 9742 82.7 99.1 105.4 207.4 5.5
24 97.1 93.1 98.3 1065,7 167.6 5.5

X -SURVEY DATA- LEVELS UNCORRECTER FOR TEMIFERATURE AND HUWMIDATY
NO CONTROL ON HELECOFTER POSI TI ON OR FERFORMANCE, .

(SEE TABLE: 8 FOR HELI COPTER TYPE)
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TABLE NO, 10
BELL 206 HELICOPTHER (UET RANGER)

/3 OCTAVE FRECWENCY SFECTHM at PNLTmax
AS NMEASURED AT THE DOWNTOWAN HELFRORT X

SITE: 3 (294 Pt FROW PAR CENTER)

LEVEL db re20 micneh¥RCAL (28Hz = 1O0KHR)

EVENT 8 APFROACH (REG# O1W)

84.0 71.4 77.3 79.8 80.1 76.3 72.9 72.5 84.1 83.3 83.3
80.6 78,1 75.7 74.6 74.4 71.5 70.5 69.3 67.3 66.4 65.1

EVENT 15 AFFROACH (REG# 761y

101.5 87.9 92.6 8%9.6 85.4 83.5 88.7 93.9 96.4 89.5 91.3
85.6 83.4 82.5 80.6 79.5 77.3 76.3 75.2 73.1 72.0 7i.1

EVENT 16 TAKEOFF (REGE 76Y)

88.0 75.7 80.9 74.5 71.2 82.6 80.0 75.2 93.2 84.5 90.5
82.7 81.9 82.1 82.1 82.4 80.5 81.3 80.7 77.5 76.4 75.3

EVENT 17 APPROACH (REG# S50JA)

95.5 84.3 87.6 88.7 79.1 78.2 02.4 88.7 94.2 90,7 92.5
87.4 8343 80.6 78.2 76.5 74.3 72,8 70.9 68.9 67.9 67.5

EVENT 18 TAKEGFF (REGE 503A)

84.5 75.3 7&.4 71.3 70.2 79.4 75.2 73.8 87.9 81.3 04.5
8i.% 79.2 79.1 79.0 77.8 75.7 76.0 73.9 71.5 70.0 67.2

EVENT 19 AFPROACH (REGE 15G)

85.5 74.1 83.5 79.2 74.5 84.2 82.1 76.5 87.0 82.4 86.9
91.4 88.4 86.3 84.9 84.2 81.2 79.1 75.8 73.9 75.9 69.7

EVENT 20 TAKEOFF (REG# 150G)

77.0 66.6 73.2 69.1 68.7 78.5 73.3 72,0 79.2 77.7 81.6
76.4 74.4 72.0 68.2 66.8 65.2 63.3 60.0 S57.7 63.1 53149

EVENT 21 AFFROACH (REG# 212HrW)

161.0 88.3 97.0 88.5 03.7 84.7 90.8 95.6 96.7 92.5 91.2
86.0 84,1 82.5 79.9 78.4 75.9 74.9 73.0 71.6 72.3 70.4

EVENT 22 TAKEQFF (REGH 21wy

92.3 80.6 86.4 79.3 76.6 84.0 79.4 75.9 90.5 85.4 89.6
82.9 81.2 8213 82.5 82.3 80.2 79.6 78.2 74.5 72.0 69.6

% - SURVEY DATAy LEVELS UNCORRECTED FOR TEMPERMWUANRE AND
NO CONTROL ON HELKIOPFTHER FOGHTION OR PERFORMANCE .
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DT/ TSRT
12/22/82

NOU 187

78.6 80.7
65.2 64.5

90.8 89.1
71,9 78.1

88.7 86.7
74.5 77.9

93.0 90.7
69.0 74.7

82.7 85.3
70.7 70.3

81.5 80.1
51.4 49.4

HUDAN DL TY
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SITE:

EVENT 6

105% 2103+%
9614 93.3

FBENT 7

89.8 90.7
g§2.2 83.0

EVENT 9

105.1102.2
92,7 91.2

EVENT 10

79.7 75.7
79.5 81.5

EVENT 13

95.1 99.0
92.1 90.3

EVENT 14

84:3 87+2
79.8 80.7

TABLE NO,11

BOELHOW B-105 HELICOFTER

1/3 OCTAME FREQUENCY SPECTRA at PNLTmm:

AS MEASUWIAED AT THE DOWNTOWN HELIFORT X

3 (294 Tt FROM PAIl CENTER)

NOV

LEWEL db re20 microPASRIML (PsHz - 10KHz

APFROACH!

80+4 96,.¥ 99.5
90.4 87.7 85.¥Y

TAKEOFF

69.7 74,8 80.1
8204 79+1 76.5

APPROACH

82.3 91.1 9248
89.6 87+X 85.3

TAKEOFF

63.4 7141 76+2
79+4 7141 72+4

APPROACH

77.5 902 94.3
89.7 86.6 85+l

TAKEOFF

62,5 66.8 71.9
81.1 79+9 78.8

( REGE 3DJ )

2401 96+0101 e2102.&

84+2 81+8 81.0

(REGH 3DJ)
87+4 73.4 84,7

76,0 74+8 74.0 7260

(REGH 250 )

77.4

94.2

90.7 88+6 91.7' 95.7

83.5 80.9 79.3

(REGS$ 250 )

83.4 71,9 74.0
6805 65.7 61.4

(REGA 938OA)

87.8 88.3 93.8
83+0 81.8 79.3

(REG$ 9380A)

77+3 66.6 79.3
79.2 7746 77+0

77.1

81.1
5,5

96.8
76.9

88.1
75,7

»
vt iren voit 00 0T g one ooy papT Dee g svee SapToa b 4 qioene pory oaee T FE Ty,

97+9
76+6

86+1
71.4

91.6
76.6

78,8
55+1

950
76.0

80.3
73+7

98-W101..% 99.9
75+7 75+6 76,8

87.1' 86q7" 83.3
71.0 70+7 70.2

92+8
75.5

95.6 93.6
75.7 76+5

78.9
50.8

76.5 b8+Y
47+6, 45,7

92.6
75.4

N O
5

® p
N ©
©wm

.« @

82.1
72,9

84.3 82.1
73.0 7249

8 - SURVEY DATAY LEWHLS UNCORRECTER F O R TEMPERATURE ANDHUMIDITY,
NO CONTROL ON HELKOHFTER POSI TI ON OH PERFORMANCE.
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LOT/T S
1243l 8p

165 1282

98.8
0+0

94+2
0+0

72.5
010

93.6
0+0

or
o ®



TABLE NO, 12
BELL 204l HEL TCWFEER ( LONG RANGER )

DO/ TS
1#3 OCTAVE FREQUENCY SPECTRA at PMNLTma: 12/22/85
AS MEASURED AT THE DOWNTOWN HELRFORT %
SITE: 3 (294 Pt FEOM PAI CENTER) NOV 16+ 1982

”
B A S -

LEVEL, db re20 micppRGSPAL (2SHz -~ 10KHz)

reon_eremstane aane sare 4 B LUITRRTTS 3 P

EVENT 11 APFROACH (REGE 2BW)
92.0 80.3 87.¥ 86,2 79,0 82.1 89+0 92.6 93.0 88.9 9016 88.8 88.9 86.4
84.7 82.4 80.6 78.1 77.1 75.6 73.9 72.6 70.9 69.8 68.0 87.1 66.9 0.0

EVENT 12 TAHEOFF (REGH TBW).

90.0 79.0 82+3 75.8 71.2 81+7 76,3 75.8 8918 84.7 87.6 86.7 85.4 82.7
82.1 80.8 81.8 82.2 80.2 79.0 78.1 76.8 73.4 70.9 67.7 6.2 $4.8 OO

¥ - SURVEY DATA § LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY .
NO CONTROL ON HELICOPTER POSI TI ON OR PERFORMANCE.
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TABLE NO 13
BELL 206L~1 HELICOPTER (LON&G RANGER)

DOT/TBEE
1#/3 OCTAVE FREQUENCY SPECTRA at PNLTmax 12438/81
AS MEASUARHEN AT THE DOWNTOWN HELIPORT &
SITES 3 (294 ft FRON PAD CENTER) NOV 16+ 1962
LEVEL db re20 micnofYRIML (28l - - 10KHiz)
;:T‘-._Ju_-u-_ -_—.1.-_.._-7::- - eare v :::-‘;T-_—-_—_- s av vent o R ...'........“.."...'....'”..
EVENT 23 APPROACH (REG# 5019T)

10019 88.1 9214 B86+9 86+8 82.9 89.9 24.1 95.4 %i,$ 920.1 93,1 90.4 89+3
87+8 8512 831G B2.&6 8B0.4 7748 764 75.9773.7 71L.9 70+4 &9+® 67.5 0:0

EVENT 24 TAKEOFF (REGE S019T)

21,6 80.1 82.7 75+5 71.4 82,8 77+0 74.9 90+4 83,5 87.0.85.2-8M 33 82+7
82+2 82.1 83+3 83.3 82+7 8lx4 80.9 80.1 76.2 74,2 71,0 68+6 65+9 0.0

8 - SURVEY DATAs LEVELS UNCORRECTED FOR TEMFPERATURE AND HUMINIITIV-
NO CONTROL ON HELICOFTER FOSETIEON OR PERFORMANCE+
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TABLE NO, 14
BOELKIW B-105% HELICOPTER

DOT/TST
1/3 OCTAVE FREQUENCY SFECTRA 12/22/82
AS MEASURHETI AT THE DOWNTOWN HELFFORT %
SITEE 3 (294 Tt FROM FABCENTER) NOV 1éo0 1982

L EVEL dbre20 microffSTAL (25Hz = 10KHk)

(12 SECOND ENERGY AVERAGE)

EVENT 6A FLAT-PITCH IDLE-THRUST (HEADING 33®¢ DEGREES )

77,7 7348 64,7 7512 BO,O® 85,7 76,4 83.8 B7.6°86.5 85,7 86,4 85,6 85.@
83,2 79.1 75+8 73,5 70,2 67.2 65.F 63+4 59,8 56.4 52,9 50.2 48.7 0.0

L Cem)= BD.1 dB(A)

EVENT 6H HOVER-IN-GROUND-EFFECT ( HEADI NG 150 DEGREES)

7.7 74.6 63.7 71.9 76.1 83+7 76.6 79, 83.&¢ 82.¢ 82,s 83.7 84.3 84.7
83,1 79.5 76.1 75.1 73,6 71.2 68.1 65.3 60.5 56.9 52.9 49.4 45.8 00

L(ea)= 88.3 dB(A)
WRAIRCEPRE K
SITE: 4 (150 ft FROM FAD CENTER) NOV 139 1982
EVENT 6A FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)

86.7 82.5 7m.,1 83.4 85.5 89.6 82,3 88.2 92,0 90.5 20;6 21L.5 920.6 P1+0
89.8 86,0 82.5 81.9 80.4 78.2 76+9 75,6 73l 70+8 6963 68,4 69+C@ 0.0

L(ea)= 95,2 dB(A)

NO DATA FOR EVENT &B AT SITE: 4

X - SURVEY HATAy LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY 4
NO CONTROL OR DOCUMENTATION ON HELICOPTER PERFORMANCE
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TABLE NQ. 15
BELL 206R HEL| COPTER (JETW RANGER)

DO/ TSC
1/3 OCTAVE FREQUENCY SPECTRA 12/22/82
AS MEASUREDS AT THE DOWNTDWN HEL FRORT %
KATE! 3 {294 t't FROM PAD CENTER) NOW 16y 1982

(12 SECOMD ENERGY AVERAGE)

EVENT & ELAT-PITEH IDLETFHRUST (HEADING 330 DEGREES)

762 72.0 71.6 71.2 71.5 B1L.2 74.2 73.9 785 75.3 79.2 78.3 74.9 74.5
73.4 69.6 66,3 63.8 60,1 56.9 55.0 52+4 49.7 48.3 45.0 41.8 39.7 0.0

L(ea)= 79.5 dR(A)

EVENT 8B HDVERR- N GERINND-EEFEENT (HEADING 330 DEGREES)

73+4 66.5 74.9 71.0 70.3 79.8 72.6 72.2 79+4 76.8 82.4 BL.S 77.9 76.8
73.8 69.2 65.4 62.8 58.8 56.5 54.7 51.9 48.9 47.4 43.4 42,1 3%.8 0.0

L{eo)= 81.4 dR(A)

EVENT 8C HOVERR- INGERINUMD-EEFEEIT (HEADING 240 DEGREES))

7710 68.3 73.4 69.7 71.5 76.0 74.0 74.6 80.1 79.1 83.6 82.6 82.8 B2.S5
BO4 77.7 75.0 72,9 70.9 68.4 65.6 62.4 59.4 55.9 50.9 47.5 44.3 0.0

L (o)== 86.4 dB(AY
EVENT 8D FLAT-PITTEH IDLE-TFHRUST (HEADING 240 DEGREES)
74.6 65,1 71.2 68.8 680 74.9 68.3 67.3 75.1 70.3 7%.8 72,7 72.&6 73.1
72.0 68.8 66,6 65.3 62,9 60.5 58,3 55.1 52.3 50.2 48.6 44.3 43.8 0.0
L(ea)= 77.7 dBlA)
HAKKK A KKK A

SITE: 4 (150 ft FROM PAD CENTER) NOV 16, 1982

EVENT 8A FLAT-PITTEH IILEFMHRIST (HEADEWS 330 DEGREES)

78.8 72+5 74.9 74.8 75.2 85.4 77.8 77.7 86.1 79.4 86.0 84.2 80.1 80.2
79:4 78,2 78.7 69,9 69.4 68.3 66.8 64.8 63+6 62,86 60.3 58-3 56.& 0.0

L(en)= 85.7 dB(A)

EVENT 8B HOWERR- INSHRIUND-EEFEENT (HEADING 330 DEGREES))

81,4 692.6 78.9 77.1 76.3 855 77.9 77.7 86.5 81.9 88B.3 86.6 82,7 BlL.2
B.7 ¥B.7 72,7 73.0 71L.3 68B.7 66.8 65.3 62.6 62.4 60.1 60.0 58.9 0.0

L{ea)= 87.1 d)y

MO DATA FOR EVENT 8C AND 8D AT SITE 4

¥ = SURVEY DATAR LEVELS UNCORRECTED FOR TEMREREUSREE AND HUMIEATY.
NO CONTROL OR DOCUMENTATIDNN ON HELRKDDPTER PERFORMMNEH.
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TABLE NO,» 16
BOEUKODW B~105 HEL|I COPTER

DOT/TERE
1/3 OCTAUE FREQUENKYY SFECTR4 12122/82
AS NEASURED AT THE DOWMTOWN HELIFORT %
SITE! 3 (294 ¢ FROVM PAD CENTER) NOV 163> 1982

(12 SECOND ENERGY AVERAGE)

EVEMWT 94 FLAT-MITEH IGLEFFHRUST ( HERDI NG 330 DEGREES )

76.7 68.8 63.8 668.1L 78.8 80.5 63.9 78.6 79.8 80.2 77.% 78.0 77.4 76.7
73.9 73.0 69.1 85.8 /1.9 £0.8 59.8 58.1 55.9 52.7 49.2 46.7 44.6 0.0
L(ea)= 81.1 dE(A)

EVENT 9B HOWERR-IN-GFIOUND-EFFECT (HEADINNG 330 DEGREES)

76.4 71.%¢ 62.9 68.4 78.0 83.8 72.7 81.2 85.8 86.0 82.4 84.% 83.3 82.%
81.0 77.5 73.9 71.4 69.2 66.3 64.1 0.8 S7.3F 54.3F 51.4 48.6 45.9 0.0
Ltea)= 86.9 dE(A)

EVENIT 9C HEOWERR- TN-EFROUND-EFIFIECT (HEADING 60 DEGREES?

73.0 69.9 62.5 70.4 78.8 84.7 74.4 79.9 84.8 84.0 8:121383.1 82.%9 83.3
82,5 78,9 74.8 72.4 70.3 66.4 83.6 59.7 56 .2 53.1 49.3 45.6 42.1 0.0

L{en)= 87.2 dB(A)
FIKHKK KKK
SITE: 4 (150 ft FROM PAD CENTER) NOW 181 1982
EVENT 9A FLAT-PITTH IMEFHRUST (HEADING 330 DEGREES)

82.0 74.0 65.3 75.8 84.8 85.8 73.5 86.0 87.0 85.7 83.7 83.1 82.3 83.3
80.8 79.5 76.2 74.9 74.5 73.6 73.0 72.6 7i.2 63.8 87.0 65.6 64.0 0.0

L({en)y= 88.3 dB(A)

EVENT 9B HEAEFR-IN-EFROUNE-EHAERTT (HEATING 330 DEGREES)

85.0 80.6 67.6 76.%t 83.4 88.4 77.7 85.4 90.8 89.8 86.5 83.3 87.5 87.2
87.4 84.7 8i.2 81.1 79.9 75.8 74.0 71.8 59.1 67.1 B85.5 B4.2 62.3 0.0

L{en)= 92.8 dB(A)

EVENT 9C HOVER-IW-EROUND-EFFECT (HEADING 60 DEGREES))

83.1 80+3 68.3 77.6 84.3 ¥%0.2 80.3 86.1 91.0 39.3 0.1 20.6 P06 DL.0
89.6 8%.0 32,5 82.0¢ 81.2 78.& VF.0 74, 7M.2 B8.% 66.1 63.% 60.8 0.0

L(ea)= ?5.1 dB(A)

¥ ~ SURVEY DATAr LEVELS UNCORRECTED FOR TEMPERATURE AND HUMIDITY.
NO CONTROL OR DOCUMENTATION ON HELICOPTER PFERFORMANCE.

50



TREBLE NO . 17

DELL 2061 HELICOPTER (LONG RANGER)

DO/ TSC
1/Z OCKANE FREGUENDY SFPECTRA 12/22//82

AS MERSWREIN A T T H E DONNTDWN HELIEBORT X
SITE: 3 (294 Pt FROM PAD CENTER) NOW 169 1%R3

LR ET=EAV.VAY
LEVEL db re20 microPASTAL (25Hz - IOKH=)
(12 SECOND ENERGY AVERAGE)
EVENT ilxa FLAT-FITCH IDLE-THRUST (HE®HBIKSG 330 DEGREES)

64.8 62.7 6111 63.8 67.8 69.6 68B.0 64.9 62.& 65.8 71.5 70.3 64.1 62.6
62,0 58.6 57.@ 58.¢ 52.3 49.0 4B.5 48.2 45.2 41.8 39.5 37.8 39.3 0.0

L (em)= 70,1 GH(A)Y

EVENT 11H HOVER-IN-GROUND-EFFECT (HEADING 330 DEGREES)

73,4 66,8 79,3 74.4 76.2 81.5 76.9 75.& 62.5 81.3 B6.2 86.3 84.3 B84.2
8l1.& 77.4 74.4 71.A4 6B.@ 66.6 63.9 59.9 96.0 54.3 4B.4 45.0@ 41.5 0.0

L (e 87.7 dE(AY

EVENT 1BC HOVER-IN-GROUND-EFFECT (HEADING 240 DEGREES)

791 67.4 78.S 73.3 74.@8 76.4 76,7 79,0 £1.3 81.9 B4.7 B5.S 86.2 86.2
84.@ 80.8 78.7 76.0 70.@ 6B.8 65.5 61.7 57,9 55.3 4%.% 45,8 43.0 0.0

L{eays 89.& dI(A)

EVENT LR FLAT-PITCH IDLE-THRUST (HEADING 2408 DEGREES)

64,7 61,6 62,2 62,5 62.9 72.1 64.% 67.8 63.@ 64.7 65.0 63.7 63.7 62.%
61.% 59.4 57.% 56,0 52.4 51.2 50.5 50,7 47.Q@ 43.7 4A1.4 46,4 40,9 0.0

L (EQp= 68,4 dB(AY

RBEREKKKRK
SITE: 4 (15@ €t FROM PAD CENTER). NO'.’ 1ée 1982
EVENT 1% FLAT-PITCH IDLE-THRUST (HEADING 33% DEGREES)

65.2 63.7 63.2 69.4 70.9 69.2 67.8 68.7 67,7 70.1 77.5 75.3 69.0 67.2
66,5 61.3 59.3 59.5 570 » 66,0 57.9 59.4 86, 53.9 52.4 52.0 38.2 0.0

L (@)= 75.1 dBOY)

EVENT 118 HOVER-IN-GROUND-EFFECT (HEADING 330 DEGREES)

84.2 73.7 87.3 84.3 84.3 88.0 82,7 81.7 88.0 85.8 91.2 %0.9 88,9 87.4
8%.9 B1.7 79.5 78B.& 76.5 75.4 73.5 71.2 68.2 67.5 63,1 61.& 58,9 0.0

L{eay= 92,4 dE(AY

EVENT 1&C HOVER-IN-GROUND-EFFECT (HEADING 240 DEGREES)

85,4 73.1 82.5 82.2 B2.1 B4.4 83,7 85.5 88.1 88.4 91.3 91.4 90.3 88.8
87.2 83.8 83.4 83.3 80.1 78.2 75.4 72,5 69.9 68,7 64,1 61.9 60.2 0.0

L (m@)= 94.2 dR(A)

EVENT 11® FLAT-FITCH IDLE-THRUST (HEADEMG 24@ DEGREES)

65.5 62.1 63.0 64.8 66.8 70.5 68,7 72.1 70.1 70.4 71.@& 71.2 70,5 69.8
69.@¢ 66,7 65.2 65.7 61.9 60.5 60,9 63.9 62.8 61.0 5B.9 67.1 60,1 0.0

L(eay= 77.@ dB(A)

% = SURVEY DATA, LEVELS UNCORRECTED FOR TEMRERATMRE AND HUMIDIMY.
NO CONTROL OR DOCUMENTATION ON HELICOPTER PERFORMANDE .
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TABLE NO»18
BOELHOW Fel0S HELIIIOR TER

DITVTSC
1#3 OCTAVE FREQUENCY SPECTRA 12,722 882
AS MEASURER AT THE DOWNTOWN HELIPORT ¥
SITE: 3 (294 ft FROM PAD CENTER) NOV 18+ 1982

L E VE L dbre20 microSP4EDRl (25Hz - 10Klﬂb{)

nnnnnnnn
ooy vose Shse aue Save Bees maner o0RaIs00s S0vs S000 muse n-.-.::. = ----.-«—......-n«-—-.n “”-—-:w- =y -

(12 SECOM® ENERGY AVERAGE )

EVENT 13A FLAT-PITCH IDLE-THRUST ( HEADI NG 240 NEGREES)

68.7 59,9 54.4 6018 73.5 74.2 61.7 72,9 73.1 74+7 71.1 72.1 7144 71,0
68.8 65.8 63.7 62+4 60,7 6020 58,5 57.6 54.3 51,2 47.8 46+3 4i1.6 0.0

Lesd )= 75,7 dB(A)

EVENT 138 HOVER- It N-GROUND-EFFECT ( HEADI NG 240 DEGREES)

62+7 6018 56.3 65.3 72.0 79+4 72+5 77.7 81.4 81+9 82.4 83e8 84.¥ 86+l
84.9 8uwlS 77.9 76.4 76.9 75.7 73.4 69.3 65.8 62.0 58.0 54.6 5i.1 O.#

L ()= 89.9 dBIA)
HRAKKKAANK
$J|11,s”rru* (150 ft FROM PAD CENTER) NOV 16~ 1982
EVENT 13A FLAT-PITCH IDLE-THRUST ( HEADI NG 240 DEGREES)

84.3 74.9 62.9 75.7 84+4 84.4 72.6 87.0 86.9 86.4 8310 82.3 8019 82.0
78+9 76.4 72.7 71.5 72,4 73+2 71,1 71.7 69+4 B8O 65.6 64.1 62¢6 OO0

Ligl) = 86.9 dB(A)

NO DATA FOR EVENT 13B AT SITE 4

X=SURVEY DATAF LEVEL S UNCORRRECTED FOR TEMPERATURE AND HUMIIDITY .
NO CONTHOL OR DOCUMENTATI ON ON HELI COPTER PERFORMANCE,
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TABLE NO. 19
BELL 2088 HELICOPTER (JET RANGER)

DOT/BSC
/3 OCTAYE FREQUENCY SPECTRA 12722482
AS MEASURED AT THE DOWNTOWN HELIPORT ¥
SITE: 3 (294 ft FROM PAD CENTER) NOV 169 1982
1—'222_—_—_—
LEVEL dbre20 nicePRASBAL (2SHz = 10KHz)
(12 SECOND ENERSY AVERAGE)
EVENT 1SR FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)

76.0 66.1 73.0 69,2 69.% 81,2 74.1 70.,& 73.4 75.& 8l.4 79,7 77,3 77.9
75.8 71.8 68.7 67.2 64,1 60, 57.7 56,2 52.8 49,4 4%5.8 44,3 42.1 0.0

L (@)= 81.8 dB(A)

EVENT 158 HOVER-IN-GROUND-EFFECT (HEADING 330 DEGREES)

To.HB 65.6 73,0 68,2 72.6 82,4 76,0 75,2 BLY 80,1 B4.6 84.7 21.4 80.8
77.8 73.6 70.3 68,9 67.2 64,8 62.3 60.4 56,1 52,6 4B.8 47.2 44.8 0.0
L(ea)= 83,0 dB(AY

EVENT 156 HOVER-IN-GROUND-EFFECT (HEADING 240 DEGREES)

76,6 65.4 72,5 69,3 72,5 80,8 79,8 78,5 83,4 80,5 8%5.4 84,7 84,2 83,7
81,9 799 77.8 78,7 738 70,9 67,7 64,0 60,0 35,8 52,1 SO0 47,8 0.0
L (@m)-= 88,3 dB(A)

EVENT 1SD FLAT-PITCH IDLE-THRUST (HEADING 18® DEGREES)

5.6 64.8 72.4 66,2 66,1 78.3 85.3 70.7 76.7 724 79.5 78.9 74.@ 73.4
72,3 70.2 67.2 65,1 62,0 58,3 56.@ ¥5.6% S2.8 0.0 46.4 44.8 41..8 0.0

L(Ra)= 79,6 dBA)

PP
SITE: 4 (1S0 fit FROM PAD CENTER) NOW 16, 1982

EVENT 15 FLAT-PITCH IDLE-THRUST (HEADING 330 DEGREES)

80.3 68,9 77.4 75,9 7.1 84,2 77.3 75.5 84.9 79.7 86.6 B4.8 82.% 82.2
81,3 76,0 73.4 71,9 70.5 68,3 67.8 68,1 64.2 62,5 60.5 60.5 SB.E 0.0

L(@mi= 82.@ d(A)

EVENT 15B HOVER-IN-GROUND-EFFECT (HEADING 330 DEGREES)

84,2 79.9 80.7 77,9 79.5 $6.8 81.5 82,1 87.9 84,7 89.% 89.4 86.0 84,2
81.3 79.8 80.5 80.@ 78.4 796 73.1 7D.@ 68.6 55.9 63.8 63.3 61.6 0.0

Lkeap= ?1.0 dB(A)

EYENT 138 HOVER-IN-GROUND-EFFECT (HEADING 240 DEGREES)

81.9 70.5 79,9 79.4 81.4 89.4 85.11 84,6 8¥.7 B86.0 2.1 0.6 IB.Z 86.7

32.% 84.& 84,2 33,3 ¥1.6 79.0 76.3 74.1 71.1 7.3 55.% 64.5 &3.1 0.0
Llan)= B8 dBIA)
EVEMT 150 FLAT-FITCH IDLE-THRUST (HEADING 150 DEGREES)

7.9 67.9 78,% 73.0 7t.H 23.5 84.7 73.F Y4.4 78.2 96.Z 83V 73.3 3.2
724 73.8 70.@ FY¥.4 0.2 &Y.k pF.3 35.7 54.2 52.5 b0.4 GP.¢ Z7.4 0.0

Libid)3 83,1 GIB(A»

£ - SURVEY DATA, LEYELS UNCORRECTED FOR TEMPERATURE AND HUMIDBETY.
NO CONTROL OR THXUHEWTAMION ON HELICCEBFTEER PERFORMANCE.
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TABLE NO.» 20
BELL 206B HELKOCOPMER (UET RANGER)

/3 OCTAVE FREQUENCY SPECTRA 12/22/82

AS MEASURED AT THE DOWNTOUN HELIRORT X

EVENT 17A

65.5 62.5
63.8 60.3

L{ea)=

EVENT 17B

75.8 64.6
73.8 73.0

L(ea)=

EVENT 17C

76.4 64.7
79,1 78.1

L(ea)=

EVENT 170

64.3 62.0
62.9 60.7

L{eo)=

SITE 4

3 (294 ¢t FROM PAD CENTER)

LEVEL db re20 micooP&SMl. (2SHz =

NOV 14~

10KHz)

(12 SECOMP ENERGY AVERAGE)

FLAT-PITEH IDLEATHRUST (HEADING 330

62,0 65.4 64.8 71.6 63.9 62.8 65.8 66.9
58.4 57.5 54.0 50.6 49.6 S0.5 46.7 44.5

71.6 dB(A)Y

HOWERR- NN GERIUNMD-EEFEEQT (HEADING 330

72.3 69.1 67.9 81.9 73.8 71.4 79.1 76.8
69.6 66.5 62,3 59.0 56.5 55.1 51.7 51.6

82.1 dEE@)

HOWERR- INCSERIOUND-EEFEENT (HEADING 240

73.9 67.0 67.3 75.9 73.0 72.9 78.3 76.3
76.5 74,2 71.3 67.4 44.4 61.6 58,2 56.9

85.9 dB(A)

FLAT-FTUIH IDLETHRUST (HEADINE 150
61.2 63.2 63.0 69.5 63.5 64.6 64.4 64.3
59.1 58.8 56.3 55.1 54.5 54.5 §1.3 48.8
69.8 dB(AY

RRRRARRHAK

(150 ft FROM PAD CENTER)

anr==@=L

EVENT 17A

66.8 66.6
74.3 70.9

L(er)=
EVENT 17B

8.4 69.0
79:.0 76:6

L{ea)=
EVENT 17C

82.3 69.1
82.7 81L.2

L{en)=

FLAT-FITIH IDLE-TTHRUST (HEADENG 330

65.2 65.9 74+9 75.5 68.2 73.5 74.3 76.0
65,1 64.0 62,1 41.6 61.6 62.1 63,3 59.2

81.5 dB(A)

HOVERR- INGERIMND-HEFEENT (HEADING 330

8.6 74.5 74.5 86.1 77.4 77.6 85.7 81.8
T84 73,7 71.6 68.9 47.2 65.3 63.2 63,7

87.3 dB(A)

HOVERR- INCSERBUMB-FEFEENT (HEADING 240

8,4 74.1 74.8 85.0 78.2 78.8 85.7 81.8
80.2 80.6 77.9 75.2 73.1 70.9 68.6 68.2

20.3 dB(AY

NO DATA FOR EVENT 178 AT SI TE 4

DEGREES))

72.2 72.2
43.6 a41.9

DEGREES)

82.5 81.9
46.4 44.8

DEGREES)

83.6 81.4
53.4 51.3

DEGREES)

6600 5'5
47.3 45.9

NOV

DEGREES)

82.2 82.0
58.5 56.9

DEGREES))

87.8 86.5
60.1 59.8

DEGREES)

88.1 86.2
65.5 64.5

1982

78.4
43.0

81.5
a8.2

6306
41.6

169 1982

76.4 7%.1
54.7 0.0

R5.3 80.8
58,9 0.0



TABLEN O . 21
BEULI. 2086E HELICOBPTER (JET RANGER)

BOT/TTRT
1#3 OCTAVE FRERUENCY SPECTRA 12232880
AS MEASURED AT THE DOWNTOWN HELIPORT %
SITE: 3 (94 PL FROM PAD CENTER) NOV 1&r 192

{12 SECOND ENEIRRGY AVERAGE )

EVENT 194 FLAT-PIOEH IDLEE THRRUST ( HERWING 330 DEGREES)

63,7 62.6 62+3 b4.7 68B.5 66+2 7141l 65.4 63.4 64.7 70.5 68.2 62.4 BHO
60.8 7.3 54,7 54.1 49+9 46,7 45X3 45,6 42,8 42.0 42.3 44,6 41.4 0.0

Lida)y 68+4 dEE(A)
FRRRAKRKKK
5_1_1_15.&5::_4_1 ( 1550 ft, FROM PAD CENTER ) NOV 1&» 1982
BvExn 1 9A FLAKRT-FITMCH IDLE-THRUST (HEAINING 330 BEGREES)

63.0 63+6 64.7 68B.8 72.8 66,3 7%,8 68.8 66,3 6%.5 77.7 73+9 67.9 66.7
66,6 6231 60+2 59,7 7.5 5711 57.5 59.1 $7+3 57.2 57.8 60.1 57.4 0+0

L{ef)= 75,0 dB(AY

% - SURVEY IATAs LEVELS UNCORRECTED FOR TEMPERATWRE AND HUMIDITY 4
NO CONTRGL OR DOCUMENT AT ION ON HEL. ICOPTER PERFORMANCE
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TABLE NO. 22

BELL 2068 HELKOOFTER (JMET RANGER)

Don/nsc
12/22/82

1/3 OCTAVE FREGUENCY SPECTIRA

AS MEASURED AT THE DOWNTOWN HELFFORT X

3 (294 ft FROM PAD CENTER) NOV 16y 1982

EVENT 21A

64,1 62.8
59.6 56.5

L{ea)=

EVENT 218

74.9 68.4
80,8 77.7

Li{ea)=

EVENT 21C

792.1 69.1
8.5 76.2

L(ea)=

EVENT 21D

67.1 68.1
62.8 60.0

L({ea)=

SITE! 4
EEERLVY -

EVENT 21A

64.7 64.5
64.9 60.5

L(ea)=

EVENT 21B

§4:f o

L(ea)=

EVENT 21C

8%.3 73.5
85.0 83.7

L{em)=

LEVEL db re20 micpPRSSIAL (Z5Hz - 10HHL)

(12 SECOND ENERGY AVERAGE))

FLAT-PIITIH IDLETHRUST (HEADING 330 DEGREES)

70.9 69.2
38B.6 37.6

60.5 66,0 63.0 69.0 64.6 62.2 62.3 64.3
55.4 53.6 49.3 46.4 45.1 46.9 42.4 3D.4

68.5 dB(A)

HOWER- NSRRI MD-EEFEE0T (HEADING 330 DEGREES)

83.:9 84.0
49.8 46.8

80.4 74.8 74.2 83.3 77.4 77.9 82.3 80.9
76.2 73,7 70.0 67.8 64.7 61.4 7.0 53.8

86.7 dB(A)

HOWERR- INGERNIND-EEFEENT (HEADING 240 DEGREES)

79.8 78.6
aB8.2 46.8

80.0 72.0 71.0 74.9 72.7 74.2 T8B.1 76.2
73.4 71.0 66,5 63.4 59.4 56.7 53.5 53.2

83.7 dB(A)

FLAT-PITTIH IDLEFHRUST (HEADING 240 DEGREES)

61,3 63,8 67.7 70.0 66,7 64.8 66.8 65.8 64.7 65.9 65.6 63.8
8.3 57.6 53.9 53,5 52.8 53.3 48.9 47.0 45.1 49.3 43.6 0.0

69.6 dB(A)
FEEENRRIRAK
NOV

(150 ft FROM PAD CENTER) 1dr 1982

FLATSPITTEH IDLETTHRUST (HEADING 330 DEGREES)

6B.2 66.3
54.9 0.0

7.5 74.8
53.4 53.1

63.5 72.5 66.3 71.9 66.9 66.8 66.8 69.9
0.4 56,1 55.8 56.9 57.6 61.S 56.0 53.7

74.6 dB(AY

HOWERR- INSEROUMD-FEFEENT (HEADING 330 DEGREES)

86.2 81.3 78.8 76.7 74.2 72.9 9.5 67.5 91,1 62.1 88:.4 80.0

92.5 dB(A)
HOWER- N SHROUND-EEFEENT (HEADING 240 DEGREES)

87.6 86.0
61,1 0.0

20.2 89.1
63.9 62,1

84.7 81.5 79.4 BRLE 79.8 81.2 86.2 83.9
82,7 82.4 72.5 76.6 73.6 71.4 6B.7 68.0

92.5 dE(A)

NO DATA FOR EVENT 21D AT SITE 4
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EVENT 23A

78.4 65.6
3.8 70.9

L{ee)=

EVENT 238

76,0 66.3
79.4 7%.3

L(ea)=

EVENT 23C

79.3 67.3
80.7 77.2

L(ea)=

EVENT 23D

78.1 66.4
71.9 69.6

L(ea)=

SITE 4

TABLEE NO, 23

BELL 205L«11 HELKDOPTER (LOMG RANGER)

123 OCTAVE FREQUENCY SPECTRA

AS MEASURED AT THE DOWNTOMN HELIRORT %

(294 Tt FROM PAD CENTER)

NOV 14+

LEVEL db re20 micoefASCAL (2SHz - 10KHix)

FLAT-PIITOH IDLETHRRUST (HEADING 330

74.6 71.2 69.8 79.8 72,6 68.9 79.0 73.1
70.1 67.9 63.6 60.3 S7.9 55.4 51.6 49.4

80.2 dB(A)

HEWERR- INEOROUND-EIRARCT (HEADING 330

8.0 74.7 71.7 82.8 75%.8 75.3 82,1 79.7
73.9 72.0 67.1 65.3 62.4 59.4 54.7 51.9

85.5 dB(A)

HOWERR- DN-SFROUND-IBERAETT (HEADENG 240

8.0 7B.7 5.9 77,1 77.7 76.9 79.5 80.8
75.4 74.2 71.2 68.5 65,1 61.6 58.5 S$4.7

86.4 dB(A)

FLAT-PITON IDLEFERRUST (HEADIWS 330
764 71.6 72,3 794 72,9 71.0 7B.3 73.6
68.9 66,3 62.8 59.8 57.5 55,3 51.9 49.0
79,1 dB(A)

FRRARKER R

(150 ft FROM PAD CENTER)

EVENT 23A

83%.8 70.2
78.8 74.4

L{(ea)=

EVENT 238

84.4 73.0
84.7 79.1

L(ea)=

EVENT 23C

87.2 74.5
84.3 84.0

L(ea)=

FLAT-PIITOH [DLETRRRUST (HEADEWNS 330

79.9 789 79,1 86:5 79:4 76.9 86.0 79,7
73,9 73.6 73:6 733 7L.7 68.9 66.7 64.8

86.5 dB(AY
HOVERR- I SBRAUND-BRARCT (HEADIWG 330

85.1 83.5 81.5 87.5 81.0 81.5 8.2 8%.85
77.8 78,0 75,1 74.2 71.5 70,1 66.7 4.7

9L.0 dB(AY

HOWERR- N SFROUND-EERARCT (HEADING 240

85%.5 83.8 83.4 85.6 82.8 84.3 87.7 B8&.8
851 8%.0 80.6 78,1 76.0 73.9 71.2 68.3

93.5 dB(A)

NO DATA FOR EVENT 23D AT SI TE 4

BEGREES)

78,7 76.6
4532 41.2

DEGREES)

83,7 82.3
48,7 4%.8

DEGREES

83.2 82.4
51.4 48,1

DEGREES?

8.2 727.0
45.3 40.8

NOV

DEGREES)

8%.9 82.6
62,1 §9.2

DEGREES)

89.7 88.0
62.:6 60.9

DEGREES)

92.0 82.5
66,1 63.9

BON/TSC

82.0
43.0

82.3
45.4

74.8
37.4

12422782

1982

81.9
0.0

81.9
0,0

163 1982

81.6
56.7

87.6
68+0

87.S
61.8

80.4
0,0

86.5
0:0

85.4
0.0



TABLE NO : 24

NELICOFTEER TAR G E T S OF OFFOSRTUNITY

NOV 17 F 1882 EAST 60th STREEYT HELIFORYT OPERATIONSG

FUERT OFERRATION MO IEY  TYPE REP ALTL TUTE X
89 AFFIRODACH AUGUISTA A-10¥ NBSENY 356
90 TAKEOFF BELL 206i% NIl O8I 200
91 AFFROACH BELL FE-222 N2 77241 -
96 APPROACH AUBHBIR A=~ 1-09 Ny IF Sl =
97 APFROACH BEIL E-222 NBOJET: 330
98 TAKEQOFF AUGUISTAY A-109 NBSEHY 4450
27 TAKEOFF AUGUSTA A-- 109 NO77SW 350
100 AFFRDACH Meh | oE-pep N9BIYC 350
102 TAKEOFF RELL. 47d NSS3ZF 250
103 AFFROACH fea L B-y22 NR2772H
104 AFFROACH HIKOkHKY &§-74 NIB1 A0 180
105 TAKEDFF SIKERSKY S-76 N3L66 270
106 TAKEOFF BELLIL. 222 N27724 200
108 AFFROACH HELL 2064l N1@BSFH
109 TAKEQFF SRR &7k N3WL 200
110 AFFROACH BEIL L MOGHE N5Y530 400
111 TAKEOFF BELL 2068% N59530 300
112 TAKEQFF BELIL 20l NSOOFH 280
113 AFFROACH Bell #-%478 N2 7723
114 TAKEOF’F BRLL  BROe N303S8C

X ALTITUGE (FEET) REFORIER BY FULOTS As HIELKIUFFTER
CROSSED! WEST BANK OF RDOSEVELT ISILANE
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SITE:: 6

EV SEL
APFRORCH

89 95+7
91 97.6
96 9247
97 97.0
100 92,8
103 82.9
104 98+2
108 86,9
110 §7.2
113 96.8
TAKEOFF

90 87.6
98 96.2
99 93.3
102 915
105 89.1
106 85.8
109 92.3
113 90+3
112 89.0
X14 76.4
X

EAST 60th ST, HEL| PORT

TABLE NOj 25

OPEE RATIONS

SUMMARY SURVEY NOISE LEVEL DATA

DBA (M)

82 .-
90%3
84.6
89.4
83+1
74.7
89.8
79.4
77.5
89.9

76.5
85,2
84.5
83,6
80+9
77.8
85.8
81.2
81.2
70.1

AS MEASURED ¥

DASFL..

95+4
102.0
97 .3
101.5
97+9
89+3
95+9
88.0
87+1
101.7

85.5
94.6
92.2
94.1
86%0
89.6
89e

87.5
88.9
81.4

HODSEOELT ISLAND (650 €t FROM FAD CENTER )

VAR, (1)

98.1
103+8
96,9
108,11
7.
8B4
101.8
90% 4
89.2
103+4

87.6
96+7
95+ii
96,11
91+9
89.8
95.7
929

94.1
8ile7?

HOWTSC
12/38088%

NOWI 17 § 1980

LT (M)

99..4
104.4
98.5
103+7
97.8
90.4
102.9
92.2
9043
104.5

89.2
98.5
96+6
97.4
93.1
91+0
97.1
94.9
96.0
BFIG

DUR (A}

16+S
1.0
1740
13.0
078
13.5
13.0
14.0
24,0
1015

19%0
31%0
1215
16,0
9.0
9.0
9.0
24.0
12.5
7%

-~ SURVEY DATA-. LEVELS UNCORKECTED FOR TEMFERATUREE AN D HUMAENY ¢

NO CONTROL ON HEWLDOBFTEHR FOCIITION OH

(SEE TABLE 24 FOR HELICOFTER TYPE!
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SITE!

EVENT 8¢9
2.7 84+7
82,8 76,2

EVENT 98
86.6 800
8.6 77,8
EVEENT 96
?25%1 87,8
76.1 74.9
EVENT 99

82,9 70.9
77+6 76+6

TARIE NO + 26
AUGUSTA ALO9 HELICONTEER

1/3 OCTAVE FREQUENCY SPECTRA at PNLTWwmisx

AS MEASURED E+60th 8T : HELIFFOIRT OFHERGATIANS ¥

6 ROOSEVELT ISLAND (650 ft FRON FAD CENTERY)

67,6
74,2

74.8
78.@

2.4
79,7

67+7
75+9

(25Hz -

Pran won sy

LEVEL db re20 mic raftASEIL.

J U PN SR L. J e T ey 4 4 4

APFROACH (REOH 88ENY)

7645 73.8 7Bl 68.8 68,7 74+2 7915 7912
5.6 72,0 68+9 67+1 63.9 59+7 B5%.7 4931

TWEOFF  (REG# 888Nt )
81,4 83.4 89.0 72.4 77.2 78«1 79.8 78+0

73.5 70+7 69.5 66+8 63,5 58,3 52.3 44+5

APPIROACH (REGH 9778 )

78,4 75.7 74.5 74.0 80+1 &B7+5 75.4 77+4
71,4 71+4 70.1 6745 65+2 62i:258.6 54.6

TAKEWFF (RE(H 977BN)

74,4 8 2.5 8%.5 69.9 72.1 73.8 78,5 78.7
74.2 72.5 68B.7 66.6 63.4 58.6 52+9 4549

1 Oz

7792
41.1

80+2
37.5

82.2
49,3

79,9
37+4

NOV

B1i4
36%6

80.8
35,5

8.2
a4.,1

7642
27.8

% = SURVEY DATA ¥ LEVELS UNCTIRREYEY FOR TEMPERATURE AND HUMIDITY.
NO CONTROL ON HELIDOWTEER P@SITIHNE O R PERFORMANCIE,

60

RO/ TS
i2rz2z2/a2

179 1982

86+0
a+0

75,7
0+0

7643
o0+0



TABLE NO,27
BELL 20aH HEILICORPTEHR ( JET RANGER)

naTs/rsc
Y43 0 CTAVE FRERUENCY SFECTRA at FMLTaiax 12722782
A S MEASUREX'E ,6#thh S T - HEILIFORT CRERAATIONS X
@IME: 6 ROOSEVELT ISLAND (650 ft FROM PAD CENTER ) NOU 17R 15982

LEWEL db re20 microBfASML (25hz - LOKie)

EVEINT 90 TAKEOFF {REG# 108F)

72;6 6B.1 69.3 69.I1 69.6 822 76,1 67.5 73.4 69.7 71.3 67.0 68+7 67
66c4 69.8 67+0 65.9 64.0 60+5 57,4 54.1 49,.¥ 44.0 36,5 29.3 27.3

o~
(=]

EWENT 110 AFPIROACH (REGE 59839

83.7 7147 93,9 69.0 67,3 70.2 71e8 72411 76.2 71,7 74.2 71.3 70.6 71+8
74,0 6940 bY:5 64+2 BP26 59.B 57.4 55+3 51+4 48.3 46,5 51+1 48+0 0,0

EVENT 111 TAKEOFF (REGD 5953Q))

75.9 68,8 7015 68+1 70.4 77.h 68.8 B7,.9 82e4 73+5 78+6 68,0 73+5 71.8
74.4 73+6 71.4 71.3 7041 67.7 65ek 62.7 58,5 55.¥ 52,2 48+4 40.5 O+0

¥ ~SURVEY DATAw LEVELS UNCORRECTED FOR TEMFERATURE AN HUMIHTITY
NO CONTROL. ON HELICOPTER POSI TI ON OR PERFORMANCE.
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SITE:.:

EVENIT 9 1
95+4 81:48
5®,7 78,3
FOENT 97
95¢l 83.Q
8,5 76.7
EAAAT 11 4
72.5 69,7
65.4 61 a2
EVEINT 100
88+2 89 ,@
74.8 72.7
EMENT 1 03
86.11 70.4
62«1 60.7
EVENT 106
79,¥% 74.4
7019 69B.5
BEVEWNT 113

95+5 BO.J
7953 7#%6.5

TABLE NO)y 28

BELL. BE-222 HELICOPTER

1I/3 OCTAVE FREQUENCY SPECTRA 8t FRNILTmax

S MEEASUREX! B6cottn ST+ HELIFORT OPERATIONS X

6 ROOSEVELT ISiLAND (650 §& FROM FAD CENTER)

B82,Q)
74+7

85.7
74+5

67+0
58.5

83,7
69,6

73,1
60.6

76+5
70+2

80+9
T74.2

LEVEL.

AFPROACH!
82.11 82.2
73,1 70.7
AFPROACH
81 ,5 78,1
2.5 70,4
TAKEOFF

65+3 7M.6
57.3 55.3
AFFROACH
83+5 820.4
68.8 66.9
AFPROACH
70+3 70.3
5934 58.3
TAKEOFF

78.6 8331
64,9 63.3
APFKOACH

81,9 8014
73.& 7141

db re20 micnobAGEIAL J(HZS‘BII-EH:-:

(REG# 277221 )
77,8 89+4 94,7 95,1
69.0 67+3 65,8 6247

(REG# BD3SC)
79+7 9013 95,1 94+6
68+5 66+4 6451 62,2

(REGR 303SC)
62.5 58.5 64.3 59.0
5312 S0,3 47+0 44,7

(WEGE 969YC)
78.2 76.5 82.3 84.9
6.3 62.6 60+6 S7.0

({ REGR 277224)
67,1 6719 79.6 B2+®
S71 55,4 53.4 S1+7

(REGR 2772H)
78,1 72.3 78,5 68,8
616 5849 552 50,9

(REGH 27724 )

83.6 95,8 92.9 91,8
69,6 67,0 64.7 6.8

sopeaers

91,0
60:&

88.4
59.2

6643
39,5

8742
53.8

7.5
492.8

71,7
45,4

85,7
60.6

4 10KHk))
e !

orae sayor maon Somn || pree

87.2
&l ,&

88+7
58,5

7010
3841

83+3
537

6949
50+3

7022
41.7

?1.2
60.4

8 SURVEY DATAw LEVELS UNCORRECTED FOR TEMPERATURE AND
NO CONTROL ON HELICOPTER F{HITEIN OR PERFIHRHMANCES

62

NOW

89+7
66.5

85+2
68+8

89.2
63,4

84.2
64+6

65.4
30.4

59+9
27.4

7.4
53,2

78.3
49.6

1.9
53.5

67+Q@
54,2

72,0
266

68,3
86,0

89.0
66.0

86,5
679

HUMIDITY

17~

DOT/TSC
12,22 /82

1982

83,9
0,0

80:6
0,0

65,5

73,4
0.0

7349
0,0

82.3
0+0



TABLE: NO, 29
BELL.. 206L HELICOPTER (LONG RANGER )

1./3 OCTAVE FREQUENCY SPECTRA at PHNLTma:

AS MEASURED E: 60thy ST , HELIPORT OFEIRAT IONS 3
SHTE: 6 ROOSEVELT ISH-AND (650 ft FROM FAB CENTER)

LEKEL db rfe20 miichubPASOAGL (25Hz

i
- ®
i—%
e~

J R

EVENT 108 AFFIRTBACH { REG& 1,00FH )

NOW

74.5 68+3 74,6 66,7 71.6 84.6 73+4 76,6 76e5 75,1 75.6 7341 70+9
66.6 66.4 6415 63,9 63.4 60,2 58+2 56.2 53.2 B52.7 481l 4645 44,1

EVENT 112 TAKEOFF { RE{G¥ XOOFH )

79,8 BB.Y 71+4 7046 74.9 74,11 Npe? 69.6 B4,8 77+5 73,5 74.8 728
72,2 72,4 70,6 714 %0 6941 67+2 6540 61+2 56.7 52+2 470 4019

8 % SURVEY DIATAy LEVELS UNCORRECTED FOR TEMPERATURE: AN HUMNIGITY,

N o COWNMRoOL o n HELLIDBFTEER FAOSLIXON OR PERFORMANCE+
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LY

170 1982

67;3
0+d

71,1
0+@



Tatd.E NO, 30

BELL 47 J HEL ICOFTER
BOT/TSC
3 0CHWEE FREGIENCY B at RitthDea 12/722/83

&S NMERSURED E « 60tih S T t HEL | FORTY OFERAT I ONS ¥
SUTEZ2 6 ROOSEVELT ISLAND (650 ft FROM PAD CENTERY) NOv 17y 198R

LEYGEL. db r(?zq nligrweASEAaL. (ZHHE ~ 1JOKHZz i

g dtia (RPN

vee e

EIVENT 1. 02 TAKEOFF (REGH S832F)

YO, 4 7H8 LR+4 77,4 82.6 7667 71,5 82.9 78+3 8268 73,8 78+7 7t3,3 7/l
7513 75.3 Tp.7 740 7¢,8 69+7 68,0 65.4 62,2 58,2 5449 52,3 4B 0.0

% '~ SURVEY IATRE LEVELS UNCORREITEED FOR TEWPERATIORE AND HUMDITY |
NG CONTRaL. ON HEL ICOETER FOGIATION QR FHHFORAMIKES
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TREHLE NO. 31
SEKORSKY S-76 (SEERETY HEL FCBPTEH

T/TH0
1/3 OCTAVE FREQUENCY SPECTRA at FilLTmasx 12/722/82
AS MEASURED E+Koti ST ¢ HEL IFORT ORNGROMTIDINS %
SIYE! 6 ROOSEMELTT ISBIAANRD 4650 P, FROM FRBECENTER) NOV 17> 1982

LEVEL db 1%£20 mlmrmBAﬁSlAm_ (25ﬁz = 10Kz

PR N S SN e .,...m,,................ S . SN, o

EVENT 104 APPROACH (REG# 31600

73,1 7015 83.1 74+7 84,9 78.8 72,3 78.1 82,9 86,3 89,2 &3 88+7 8B4+4
82.5 79+5 78+3 76,3 73, 71.0@ 67.5 64.3F 6L+5 57.4 53,9 49.5 43.4 0.0

EVEDNT 105 TAKEOFF (REGR 3160)

67al 68.0 71+2 61B+3 67,4 68+9 72.8 69.5 67.0 BO.O 76+4 7264 73V 74+7
74.7 13,2 71+3 68,3 65.8 64.3 63.0 6018 5732 52.9 47.5 39,6 31,3 00

EVENT 109 TAREOFF (REG# 3Mi.

69,9 69:.3 80.5 K/AR+2 70+6 68+4 78.8 76,8 66.9 77+4 7647 79+3 74.0 81+0
79.7 B1l+3 7%.6 73+9 70.3 67.8 66.2 63+5 60.9 57.4 5XK.é6 44,5 35.6 0.0

X > SURVEY DATA, LEVELS UNOORRECTED FOR TEMPEVRATTUME ANI) HUMIDITY 4
NO CONTROL O# HELICIRFTER POS|I TI ON OR PERFORMANCE
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APPENDIX A - ON-SITE OBSERVATIONS AND WEATHER DATA

Appenxix A contains tables which present a collection of physical and
weather data observed by instrument operators during the measurement periods.
Operators were instructed to log and identify as much pertinent information as
practical. This included, in order of preference: 1) heliport operations, 2) loud
events of any type, 3) helicopter and airplane flybys, and 4) local traffic. For each
type of activity during each period, observers noted the maximum noise level ob-
tained from the LED display on the Gen Rad 1945 Community Noise Analyzer. (In
some cases, maximum noise levels were obtained from the graphic level records.)
Tables Al-A6 contain data for Sites L, 2, 5, 6, 7 and 8 respectively. Table A7 con-
tains weather data gathered at Site 3 and 6.

It should be emphasized that observers were not able to record all pertinent
information that actually occurred. For example, an observer might be occupied
logging a helicopter arrival and omit a helicopter flyby or truck passby occurring at
the sarne time. Thus, the data in Appendix A is not complete, but is intended to
provide information which is never the less useful in quantifying the measured
noise levels. Where possible, traffic counts on the nearest through roads were per-
formed. Traffic counts conducted for less than 30 minute periods were extrapo-
lated to 30 minutes, as indicated in the tables.
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Tabl e nNo. A

ON- SI TE OBSERVATI ONS

(BO-minut-e peri ods)

Site No. 1 - Vicinity of West
New York,

30th Street
New York — November

Hel i port
16,, 1982

START Eewal |

Mg | No | Liaxine [ivac |l . = L
0900 O - ; : 2 B;,g_ni//l)(’r’r\oh'élbn (9 9
10830 3 | 75§ 71 | Tanq/Pemalition) 75
0900 4 90 - JTaexhammer ’74 '
ogas| 1 |71 ] 7 -
loos) 1 79 70

10350 21 92 W4 | 77 —1 — 50 81 -

1225 3 | &7 21 72 — — 14 27 —

) X \V/ - oy
21550 o | — L 2| 75 2| ¢3 L 67 | near microphane] 75
1225 £ | 7L 2] ¢9 || L | 70 i A —
wool 5| ol | — | 4jea| {4|erfonsnn |77

ﬂ1330> 1149 —f — ya 3 O _— CONTAINER 75
BangqrnGs
1400 “ ‘ \ 1/
31 77 11 69 el 1 72§ wrecwine 7 6
‘ Impace :
1440l 7 L 93 W 4 b 71 — 1 — g 44 78] Demorition -
1510} ¥ g3 — — —f — a 1 77 Demolition 9 4
7
1
1540f 11 71 1172 & — | — — — . .
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Tabl e No. A2

ON- SI TE OBSERVATI ONS
(BO~-miinutte peri ods)

Site No. 2 - Vicinity of Downtown Heliport, South Street
New York, New York — Novenber 16, 1982

START H;:.:,cg(ag ] OTHER ACTIVITY |
e  No | Lis abe ] Type | Lesx
OPan| {21 &L 174 Boxt Whistle 77 |
noaal v | 9 0 1 Boat Whistle | 24
o%nnl 3 i &5 Boat Whistle | 70
viusl g 79 Vo'ice Serpam | €1
1oosy 3 * PEYY 91
> -
'if.) ?5 1,2‘ /'/ORN (} i l
1125) 2 g1 %
R v

1155y ¢ | ¢4 8 5| 74 234) 35 26
225f 2 | 79 fl 2| 73 150 72H g4 | *
L3ooy 5| 79 441 7o 4 1[80.

" n " * G/ "
1230 3 | 2 2| 74 360) 66 Ambulance 16

, — I REN

Jeool & 4 81 I 1 7S5 ‘ 51 91
laso| - - 11732 14 7¢
1520} 1478 6| 77§ L | 72 §300|4% * ??I_L";; G4
1550] 1 75 7 76 I 2 Qo Motovecycle ¥z
140251 4 | #o 2.1 73 1 7.3J} 2 Sea pPlane T/s




Tabl e No. A3

ON- SI TE OBSERVATI ONS
(B0-miinuttee peri ods)

Site No. 5 - Apartment Playground West of East 60th Street Helliipoixtt
New York, New York =— Novenber 17, 1982

' { MRPCANE I
F«.\(a‘(s Fv_vs\(s |
| No | ! _LMAX | N, tMax |

ConStvuction
Bané

o0%30| 4 | BE

0900} ¢ YA ;

oqxs| 2 | 85

1005 5 | 90 !
wntaenti 9:‘
| 2035) 5 85“—— — ﬂ oenr 2188
T

1110} 5 | 8¢ |[z 72

11451 3 | 9L |} —| 72

' : ridentiFied
1215 9 | gq 2| 4 | Yevent 51

Koposzfién g

12451 ¢ | 84 || 2} 74 g

helicopler on pal

1315} 71 8¢ § 7173

1345|211t qo || 1} 74

1420l 7tg¢ | 31 78

1450 4 | 86 || 2| 7¢ |

1520 ¢ | 90 i &84

fetol 12§ 89 || 3| 741 I! | | E
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Table No. A4

ON- SI TE OBSERVATI ONS
(X0=miinutte peri ods)

Site No. 6 - Roosevelt Island, 650 East
of East 60&h Street Heliport
New York, New York - Novenber 1, 1982

[smer [T 22 | av-inll Aol Rl SR AcTvTy
L7 {no {lowne | o | Dt N e [0 [ No g | e Lo
08ecol 8 | 86 t | =1 - RE 7;<

ogiel 4| 81 \t LA AR I A 2 u 77 | RIveTInG "
odnol R | 89 i - f - —| - ﬁé-? ’;_.’;_ RIVETING 75
0q350 2| o { | ]

1005) 4 | 92 ‘ 11 73 | ' RIVETING 79
102 4] Qo ! o ; *

1115] ¢ | 89 ’} 9

1145{ 4 | Bo , RTveTrNG 7
1215] ¢ | 85 [ 1419

1320} 4| B¢ 11 -1 ¢a

135()'; g1 92| RIVETIMNG | 9
1430’: G 84 | RIVETING | 77
1500| 3 ’78" RIverznGe | 73
1530} £ | 91 ‘ RIVETING | 7%
1600| 9 | 90 [ g
[ 2¢30| 10 Ciz 13
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Table No. A5

ON- SI TE OBSERVATI ONS
(30-wmiinuttee peri ods)

Site No. 7 - Roosevelt

I sland — South of Appartment- Conpl ex

71

East 60th Street Heliport

New York, New York = Novenber 17, 1982
gf:g ig'é%ﬁs ﬁ@"?&? :&fgf(\f um'r'»::::l < feorrer acTviTy
i Na. tLax | N | EMAX { No. nax il Mo | No | Luia o= s
oFool 8 | R 3 ‘73 1 74 | 2 0 72 | wrndenzified | 88
ogx0| 4 7‘.’" TE7Al ] — 4 “
o7e0l 8 |51 ll 27 || - S
0925 — | — " 1HY%7 12 |72 # z ¥4 Rar\.c\%‘;im‘ lo3
jo05}) 5 | 78 "57 7 <168
tossl 4 |7z f e [ vz I PSR
1125 1 5y Bo || 3| 74 .ﬂ‘ RBoathisile 70
1155 3 | 75 | 5§ 7-0 310 ca
1225177 |80 | 3 71 o E
1300{ & | 76 ' 5 | TA N 2170 g 75
133017 { 8L { ¢ 72.. 3 %7
1400[ 7 Y@z [ 2 | 70 | 1 ) e
ols (72| # et | B R
aold 1797 e |1 |ea =72
AR EEZ 5177 Sirens |7
oos| v se a7 1 [7e ]|~ T 1



Tabl e No. A6

ON- S| TE  OBSERWATTTONS
(B0-miinute peri ods)

Site No. 8 = Roosevelt |sland, 2100 Feet North- Nort h- East

East 60th Street Heliport
New York, New York - Novenber 17, 1982

HELIPORT Ildaiccrtar || MRHANE - TRAFFIC || STHER ACTIVITY

e :sl Ly | s | Type L
ogent 9 10171 *“m Lz = 1é | (7 | Enaine Noise | &5
DAl & 7317 7L Ly59 ) )4 Tuqboat | (#
el 8] 72 ’ 2lee 1L )0y *L 8 z;*/

S TR PRI FR YA Bk z_i_é Tuqbeat | (O
poes| = |2 fre f =1 — |~ Jader

nzel s |72l s Jz{eal—e6 s Siven Lo
2o = |72 3¢5 | 3 et |~ Jto] ¢7 [construton | CO
ey 3 o7z 2|59 3¢S | Tugrene |28
el Gz el | | TS jz ) Teqbeat 62
12554 4 | 70 ;& 2test2le7l—12 159 Colgj\f;‘;‘“” (1
135y — | — ;h b === —

12es{11 ) ¢ HZ b ¢ Jﬂ 2162 f— 5 | €3} Siren 8
ratol 7 | 7t 3l |5 e f2fe vt -
sl 47507 s aleal—19 i (1

psaof ¢ {7t 8¢y L fez|— |3 jez ] Siren sl
146151 12 "/ZJ& TLfz2 (72— Bi_ﬁ_g




Relative
Time Temperature Humidity
November 16, 1982 N
1120 42° F 56%
1243 420F 56%
1409 42°F 56%
November 17, 1982
0850 460F 70%
1011 50°F 69%
1118 53°F 59%
1237 54°F 53%
1311 54°F 52%

Site 3

Site 6

Table No. A7

NEATHER DATA

Barometric Wind sky
Pressure Speed Direction Conditions
Downtown Heliport
78Umm <Smph  South Clear
78Umm . <7-8mgh Southeast Clear
780N <S~7impth Southeast Clear
Roosevelt Island
72Qhmn ¢3mph  Southeast Cloudy
776mm <3mph  Southeast Partly Cloudy
772mm <3mph  Southeast Hbsstly Clear
773mih <3mph  Southeast (Clouds to East)
77 S <3mph  Southeast Partly Cloudy

13

(high thin clouds)
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